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WNIC I wa8 a sori- of 36 atmospheric nuclear weapon dotonations hold 
in the Pacific Ocean fraa April to Novmibmr 1962. Those dotonations aro 
listd on the tablo on the following pago. They. and the continental DOMINIC 11 
tests. were the last atIm5pheric nuclear weapon tests conducted by the United 
States. 

mst of the DCWINIC I test shots were dOtOMtCd in the alr after having 
k . n  dropped f t m  a E-52 bomkr. 'Fwsnty-four Of the airdrops took place f r a  
25 April through 11 July 0V.r the O c a  jUSt south Of Christmas Island. This 
island is a United Kingdom possession located 1.200 nml (2.224 km) south of 
Honolulu. Fivo more airdrop8 were dot0Mt.d in October over the open OC.M in 
the vicinity of Johnston Island. a United States p o s s u x E i O n  780 m i  (1,445 k) 
we~t-~outhwest of Honolulu. Thoso tests -re conducted for the pur- of 
m p o n  d.volopp.nt. P l w  high-altitudo bursts (up to 400 km) *are loftrd by 
rockets from Johnston Island and wero designated the PIS- ownts. These 
ovents wero for the purpor of studying the mffects of nucloar detonations as 
doferuive weapons against ballistic missilu. In addition. the Navy conducted 

east of Christmas Island and the Second on 11 M y  370 nml (686 km) southrmt 
of 9an ~iego. California. Tho first, called FUICATII BIRD. WM a missile 
launched airburst. a proof t u t  of tho POlaKiS weapon w t o m ,  launched f r m  
the submarine. YSS Et- A l h Q  (SSBN-608). Tho Second. Called -FISH. was 
the test of the Navy ASRCC system. 4 rockot-launchad antisuharine nuclear 
depth charge. 

two nuclear t U t S  in the 0P.n 0C.M.  the first On 4 about 435 mi (806 h) 

RS in proviou test s o r i u  in the Pacific. a joint military and civilian 
organization conducted these tuts. Joint T M k  Force Sight (JTF 8 ) .  JT? 8 was 
made up of military pars-1 from all the services and civilians f r a  tho 
Department of Defense (DOD). the Ataric W.rgy cOmml.bion (m). the U.S. 
Public Hoalth Service (USPUS). and contractor organizatiom. ColllPandr~ JTF 8 

AEC M -11 M tho JCS. 
(CJTF 8 )  W M  appointed by tho Joint Chid5 Of Staff (Jes) reported to the 

CTTF 8 was assigned overall ruporuibility €or radiation safety. The 
Radsafo Branch. located organizationally in the Operations and Plans Office of 
Hoadquarters JTP 8 .  was resporuiblo for overall control of monitoring and de- 
contamination. issuing radiological safety (radsafe) supplies and equipnent. 
maintaining radiac instrwnts, procuring all film bsdgrr. dweloping and 
intorprating expomad badpa. and maintaining -1atiw radiation oxpoouro 
K O C O K ~ S  for ocnryono uho WI badgod. Thoso records were compiled and aro ex- 

branch also managed an oxtonsitn offsit. radiation survrillance network on 17 
remot0 islands throughout the Pacific Ocean. Task groups. yhich were subordi- . 

t a t  in a documont rmferred to M the Consolidatad Li Pt Of BXUOSUKOS. This 

M t O  to JTP 8 .  had c-d rR5ponsibillty for radiological aafoty within t h i r  
OKganiZatiOM. 
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DOMINIC I detonattons. 1962 

oat. Test N J M  Yield* and Rmmrks 

I 
I' 

~ -~ 
Sprlng-Slurrr 1962 -- Mapon Oevelopnmt AlrdroPs South of 
Chr1Stl.s Is land (except as noted) 

1 5  Apr ADOBE l n l e r u d l a t e  
27 Apr kZlEC I n t e r r d l a t e  

2 May ARKANSAS tou mgaton range 
4 May OUEETA I n t e r m d l a t e  
6 may F R I G A T f  B I R D  Polar is proof-test. a l rburs t  I n  Christmas Is land Danger Area 
8 May YUKON Intermedlale 
9 May CIESILLA I n t e r r d l a t e  

11 May MUSKEGON I n t  ermedla 1 e 
11 May WOROFISH ASROC proof-test. low-yleld undarwler burst 310 run1 (686 k n l  

12 May ENCINO I n t e r m d h t e  
14 May SWNEE I n t e r a d l a t e  
19 May CHETCO I n t e r l r d l a t e  

27 M a y  NMBE tn te r l rd la te  
8 Jun ALMA I n t e r m d l a t e  
9 Jun THUCKEE I n  t e r a d i a t e  

10 Jun YES0 Lou a g a t o n  range 
11 Jun HARLEM I n t e r m d l a t e  
15 Jun RINCOYAOA Intermediate 
11 Jun OULCE I n t e r m d l a t e  
19 Jun P f l J l  LOU 
22 Jun OTOWI I n t e r m d l a t e  
21 Jun BIGHORN Megaton range 
30 Jun BLUESlOYE L W  mgaton range 

10 Jul SUNSET In te rmdla te  
11 Jul PAMLICD LW mgaton range 

southwest of  fan Olego 

25 May TANAYA L o u  

8 Jul STARFISH FISHBOWL shot. 1.4 M l  a t  400 ktn over Johnston Is land 

Aut- 1961 .. Conducted I n  the Johnston Is land Danger Ared 

2 O c t  AYOROSCOGGIY In te rmdla te-y le ld  alrdrop 
6 Oct BUMPING Lou-yield alrdrop 

18 O c t  C H A M  L o u  mgaton range alrdrop 
19 O t t  C H E C K l U l t  FISHBWL shot. i w - y i e i a .  tens of k l l&terS over Johnston 

25 O c t  BLUEGILL FISHBOWL shot. submegaton. tens of k l l o l c t e r s  over Johnston 

21 O C l  CALAMITY In te rmdia te-y le ld  alrdrop 
30 a c t  HOUSAlONIC Megaton range alrdrop 

Is land 

Is land 

1 NOV KINGFISH FISHBOWL shot, s u h g a t o n .  lens of kilometers over Johnston 

3 NOW llGHlHOPf bIsnsOYL shot. lor -y le ld ,  lens of kllanetCrS over Johnston 
Is land 

Is land - - 
Note: 
a 

Lou Yleld .- less than 20 KI; I n t e r m d l a t e  y le ld  .- 20 t o  200 KI: submegaton .- less 
than 1 MT but more than 200 KT; mgaton range -- nearly 1 111: lou megaton range 
1 t o  aevera1 111. 

~ 

Source: Referent. ~ . 3 .  
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~ i l m  badges w r o  issuod to ovotyono who ma atationod on ChriatPar and 
johnston island8 and all Navy shim diroctly involvod with tho tests. P.C.ON 
on r-to island8 mnitoriw for radiation OK conducting oxporimnts w r o  not 
badgod. of tho 0v.r 28.000 participants in OCHXWIC, over 25.000 w r o  badgod. 

was r U O K d d .  
~ r o  iuuod for oxt.nd.d porioda to onsuro that all pouiblo oxmauro. 

m a u u  all but ono of tho .hots Y K O  airburst.. t h o K O  was littlo or no 
fallout probla and 110 rridual radicltlon aroa around tho .urfaco zoro. Al- 
thou* swfu)~ISH. tho und.wtor .hot. produced no fallout it did croatr a 
short-livd KaddiOaCtiY. baa0 SUKW and a PO01 Of Kadioactiw mtor around tho 
&tation. ThO b80 N K W  di8Sipat.d in 1.U than an hw;, tho pool dia- 
sipatod aftor a fow &w. 

IIY gonoral. film badg. roadinga w r o  la. only 842 (3  porcont) of tho 

t-. 56 oxporruroa ~ r o  over 3.0 8: 2 Army. 4 Navy and Navy civilians, 49 A i r  

(WE) was 3.0 8. 

25,399 badg.d poKtiClPOntS h d  O-UKO gr0at.K than 0.5 rO.ntgUI8 (R). Of 

Force. and 10th.; ClVillan. Tin 08tabllPh.d JTF 8 -1- P.rmi8Siblo Exposu;o 

~ h .  two ~ r m y  mon with ow; 3.0 R oxposuro r c v w d  with tho unit that docon- 
tdnatod tho aircraft involvod in cloud .sgling and LU auch wro authorizod 

cloud sampling (crow. maintenance. -10 r-al. or docontamhation) and YKO 
a1.o authorizod an ?WE of 20.0 P boforo tho oporation atartod. Tin higinat 
total mcpoauro rocordd in this group WM 11.682 R; thia was also tho higinat 
for tho ontlro operation. Thoro wro 19 othor A i r  FOKCT oxpoaurr OVIK 10.0 P. 

an Of 20.0 R. All tho A i r  Forco poraOMOl 0 V . C  3.0 R -KO a8aOclat.d with 

g&Iavy poraonrWl r.cording 0 Y . K  3.0 R Y K O  On (ATF-15), W h i c h  y.. T 
imrolvod in collocting -loa of mpon dobria from tho radioactiw pool of 
wtor croatod by tho undowtor -FISH ahot. Thia group vma a l l d  M W R  
of 1.0 P. 

Bvidonco oxists that many of tho badgoa vorn by poraonnol during wllwc 
~ r o  dofoctiwly -1.d and rocordad dnuity changoa duo to ~~isturo. light. 
and bat in addition to nueloar radiation. A 1919-1980 roovaluation of 1,349 
OUUNIC I film badgoa shobmd that 45 porcont oxhibitod .Q. d a ~ q o  rolatrd to 
light. hoat. and ago duo to dofoetiw wax ..ala. Enviro-tal damago .)(u ob- 
s o d  on 98 poccont of tho b a d g ~ .  which hed a dovelopod donaity oquivalont 
Of OVOK 0.4 R (g-1. Th.u finding. 10. that -third OC tho 

y road ZOKO. Th. lack Of 
any knm activity during OCHXWIC I that would roault in oxporruroa over 3.0 P 
excopt for and tho high ~orrolatlon bot- onvir-tal darap. Md high 

tually rocoivod. Novortholoaa. all poraonnol haw boon auignod tho r-rdod 
orposuro roading in rocorda maintainod by tho Uavy. 

~ V S S  ~rincoto~ (LPH-5) oxpoauroa 

a K M d l n p .  lndiCat0 .Olt Of th- K d l n g .  a C 0  hiphrr than tho .-KO E- 

OIU of tho mor rockota boing launchod at Johnaton -land with a nucloar 
payload bumod on tho launch pad. Tho high 0xp1oaiwa in tho nucloar war- 

aovoral wmeka to docontamlnato and rebuild tho launch colplrrc. stringont por- 

nificant contamlnatlon from this accidont. 

dotOMtod SpKMdlng alpha contamhation aKMmd tho launch c-1.X. It t-k 

80!lnOl Safety W U r O S  Y K O  onf0rC.d during tho ClOanUp. NO O l U  rOC01Vd 81- 

1 
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-IC I oxposurn at. su~morizrd in tho follarlng tablo. 

OOWINIC I Exposures from t h e  E p n r o l j d a t e d  LIst of  Exmsures  

Number of Exposures (R) 

Numbor Over Hlgh 
O r p m l z a t l o n  B a d p e d ~  0 0-1 1-3 3 (R) 

628 306 301 19 2 3.539 
49 48 3 4 

16.420 7.365 8,705 346 4 4 .150 
45 53 2 SCl 

Alr Force 2.702 1.182 1.375 96 49 17 .68  
(*I 44 51 4 .=2 

U r l n e  Corps 589 209 376 4 2.29 
(*I 35 6 4  e1 

000 Agencles 3 5 0  140 203 1 1.37 
(*I 40 6 0  CCl 

Other 6ovornnwnt. 
Cont rac tors ,  and 4.620 2.041 2.555 23  . 1 7.15 

Formlgn * 
(XI  bb 55 c 1  CCl 

T o t a l  25.309 11.243 13,521 409 56 17.68 
(*I 44 53 2 C l  

xposure ws s l 5 g h t l y  l e s s  than 0 .2  R. - 
J - ' 

I 
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m t w n  1945 and 1962. tho U.S. A t d e  lrrwrgy -mion (m) conduct4 
235 atmph.cic nuclear tost. at sit.. in tho United states and in tho 

participants. both mllitary and civilianI wro pr-t at tho tost.. or thoso. 
appr~ximatoly 142,000 participatod in tho Pacific t-t series appro~imatoly 

In 1977. 15 yeurs aftor tho last abovoground nucloar tmt. tho con- 
tor tor D~SOMO Control (CDC) or tho us. mpartunt or m l t h  and m-,, s.C- 
vices notd PDCO 10uluriA C- than would IiOMlly bo OXpCtd among about 
3.200 ~ ~ i d i o r s  who hed boon pr-t at .hot amtm. a tost or tho 1957 
series. ainco that initial roport by tho a. tho Votmrans A&lnistration (va) 
w r~coivrd a numbor of clalms tor mdical bonofits f r a  focmer mllitary pot- 
-1 who bolinn thoir hoalth may h a w  boon affutod by thoir particleation 
i n  tho -pan tosting program. 

pacific and Atlantic OEMN. fn all. obWt 220.000 m C m t  of o.f.nso (DQ)) 

Mothof 4.000 ill tho Sing10 AtlMtiC tOSt mrlo#. 

rn lato 1977. tho DW bogan a study that providd data to both tho CDC and 
th. VA on potential oxpo8uros to i o n i z i ~  radiation the rilitary and 
civilian porsonnol who participtd in tho atmospheric tosting 15 to 30 p a r s  
.arlior. In rarly 1978. tho DW a1.o organizod a Nucloar h.t Poc.onrul U m f 1 . r  
(WreR) to: 

0 

0 

0 

fdmtify WO p.r.onn0l who had t a m  part in tho at- 
spheric nucloar weapon t-ts 

~otormlno tho extmt of tho participants' orpofllro to ion- 
izing radiation 

PCOVI~O public d i s c l o ~ r ~  or information eoncorning par- 
ticipation by DW p.r.4nrul in tho atmphoric nueloar 

tost.. 

mi. roport on Operation DCUIUIC I is o m  of many volumes that uro tho 
product of tho blTPR. Tho DW D d m w  Wcloar Ag.ncy (DNW. rrhou DlrUtor 1s 
DdD'o emcutivo agont for tho tmPR program. proparod tho roports. *I& aro 
barrod on tho mllitary and tuhnical -nts reporting various a8-s of 
M C h  or tho tests. r~ports or tho tam p r w i r ~ ~  a public rocord or tho 

wtod former participants and for w in public hoalth r-rch and F d o r a l  
policy studios. 

ACXlVitlU and MS0dUt.d Cadlation OXpOSUrO risk.  Of DW P.mlUlOl for intOr- 

Tho information f r a  which this roport yu colpilod w. prilarily oxtractd 
planning and aftor-action toports of Joint Task @orco 8 UT@ 8 )  ud Its 

subordinate organlzatioru. Yhat 1w d8SlC.d We'. d0C-t. that mCUtatOly 
p1aC.d prrSoIUIO1 At tho t a t  Sit- SO that tholr d.gr00 Of OXpOSUrO tO tho 
ionizing radiation rosulting from tho tests could bo assoud. Tho soarch for 
this information yu undortakon in archi- and libcarlo# of tho @adoral 

5 



C o v o r m t .  in spuial  co l lu t ions  supportod by tho Fodoral Oovorn~mnt. and by 
diacumion or rwiow with MIY particlpants. 

For DtXIbJlC I. tho I).t lmprtant archival .~UCCO is tho Uanhington nm- 
r i a l  Rocords contor in  suitland. mryland. Th. naval Archivu at tho umh- 

rd also was holpful. M was tho col loct lm of -ts housod 
Technical Library a t  Klrtland A i r  F o r o  m. Albuquorquo, N.r 
acchivos soarchod w r o  thr DopartPMt of m r p y  archi- at  

UMntan. Maryland. its wade Operations Oftic. archi- a t  LM V ~ M ,  and 
tho archi- of tho Tnt Division of tho Lo8 Al- Scientific Laboratory 

JR 8 oxporuro records had boon m i c r o f l l w  by tho Roynolds Elrctrical and 
Knqinoering colapany. Inc. and tare wd. 

Ih. work a prf0rp.d e r  RDTLB 81558 B350079464 WQ pAxra 506-09 IP590D 
for tho O.fon8o Nuclear -cy by por-1 f r a  lcaran w. Ouidanco was 
prwidod by nr. I[nul.th W. -yo of tho Dof- Uuc1-r Bl-fcal 

/ 
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CHAPTER 1 

OVERVIEW 

INTROOUCTION 
Operation WClTNIC I *MI tho daSigMtiOn for a series of atmospheric nuclear 

weapon tests conducted by tho Unitod stat- at soveral Pacific &a locations 
in 1962. These are listed in Table 1. Tho United Statos resumed underground 
nuclear woapon testing in September 1961 aftor tho U.S.S.R. rosumed atmospheric 
nuclear testing in the S a m  month. From 15 Septsmbsr 1961 to 4 November 1962, 
the United Statos conducted 100 nuclear tosts and then stoppod all testing in 
the atmosphere. Of these 100 tests.' 36 were tho OpratlOn DOMINIC shots In 
the Pacific. The Nevada Test Site (NTS) atmospheric shots during this period 
were designated WiIINIC 11. 

Purpose 

This report documonts tho participation of Dcpartmnt of Defense (DOD) per- 
sonnel in the WllINIC ser1es.t Tho purpou of the report is to bring togerhor 
tho available information about this Pacific & o m  atwsphoric nuclear tost 
series portinent to tho exposuro of WO porsonnol. both uniformed and civilian 
employees. The report explains tho reasons why DOD porsonnel were present at 
these tests. lists the DOD organizatioM represonted. and doscribs their 
activities. It discusses the potential radiation exposuro involved In those 
activities and tho m~asuros taken for the protoction of DOD personnel. It pre- 
sents the exposurms recorded by the participating DOD units. 

H l s t o r l c a l  Pcrspccttve 

On 1 November 1958. the United Statas bogan a unilateral moratorium on 
nuclear tests. The wratorium was linkod to tho issues of nuclear disarmament 
and the political struggle botwaen the Unltod States and tho U.S.S.R. as well 
as concerns over tho Increasing lovels of wmrldwide radioactive fallout. yhon 
this moratorium wan. three nations. the United States. tho U.S.S.R., and tho 
united Kingdom. had nuclear weapons. when the moratorium endod in 1961. France 
joined this group. 

For approximately 2 years bofore tho wratorium. the united States and tho 
Soviet Union maneuvorod for technological and political position by alternately 
testing and declaring unilateral s ~ ~ ~ p c n s i o n s  of testing. Tho Soviots conductod 

All 100 shots U.C. also dosignated as either a part Of operations NWCAT Or 
STORAX, depending upon whother the tests took place in the 1962 Federal Gov- 
ernment Fiscal Year (1 July 1961 - 30 June 1962) or the 1963 Federal Govern- 
msnt Fiscal Year (1 July 1962 - 30 June 1963). respoctively. 

tSubscquently in this report, all references to DCMINIC w i l l ~ k  to the Pacific 
phase. 

23 



Table 1. DOMINIC detonations. 1962. 

oat. Test Ham Yieldd and R.nurks 

Spring-Sunrr 1962 -_ Usapon Oevelopn*nt Alrdrops South of 
Christnrs Island (rxcmpt as noted) 

2S Apr ADOBE I n te rnd la tm 
2 I  Apr AZTEC In te rmd ia te  
2 M y  ARKANSAS LOU nugaton rmgm 
4 M y  OUESTA I n te rmd la te  
6 M y  FRIGATE BIRD Polar is prOOf-t*St. r l r b u r s t  I n  C n r l s t m s  Island Danger Area 
8 Ray VUKON I n t o r a d i a t e  
9 Ray MESILLA I n t e r a d l a t e  

11 Mdy MUSKEWN I n te rmd la te  
11 May WOROFISH ASROC proof-test. low-yleld undorwtor burst 370 nal  (686 k r )  

12 M y  ENCINO Intmrmdiate 
14 M y  EULNEE I n te rmd la t?  
19 May CHETCO I n te rmd ia te  

21 M y  NAMSE I n t e r a d l a t e  
8 Jun ALMA Intermodlate 
9 Jun TRUCKEE Intmrmdlat. 

19 Jun YESO L a  mgaton range 
12 Jun HARLEM I n te rmd la te  
I S  Jun RINCONAOA Internmdlatm 
11 Jun OULCE I n t e r w d l a t e  
19 Jun PETIT LOU 
22 Jun OTDYI Intermediate 
27 Jun BIGHORN k g a t o n  range 
30 Jun BLUESTONE LOU r g a t o n  range 

10 Jul SUNSET Intmrmdiate 
11 Jul PAMLICO LOU mgaton range 

southwest of San Dlego 

2S M y  TAMANA LOU 

B Jul  STARfISH FISHEOUL shot. 1.4 MT I t  400 Ln over Johnston Island 

Aut- 1962 -- Conducted i n  t h m  Johnston Is land Danger Area 

2 Oct ANOROSCOGGIN In te rmdla te-y le ld  airdrop 
6 Oct BUMPINS L a - y l e l d  alrdrop 

18 Oct CHAMA Lou wgaton range alrdrop 
19 Oct CHECKMATE FISHEOYL shot. I w - y l e l d .  tens o f  k l l o m t e r s  over Johnston 

25 O c t  BLUECILL FISW8OYL shot, subga ton .  tens o f  k l l o m t e r s  over Johnston 

27 Oct CALAMITY Intermodiate-yl8ld I l r d roP  
30 Oct HOUSATOMIC Usgaton range atrdrop 

Is land 

Is land 

1 Nor KINCFISW FISnBWL shot. sumgaton. tens of k l l o m t e r s  over Johnston 

3 Nov TIWTROPE FISHEONL shot. lou-yield. tens of k l l o U t e r s  over Johnaton 
Is land 

Is land 

Not.: 
a 

LOU y i e l d  -- less than 20 KT: lntermdiatm yqeld -- 20 t o  200 KT; submmgaton -- less 
than 1 MT but mrm than 200 KT; a g a t o n  range -- nearly 1 )(r; 1 w  mgaton range -- 
1 to  several UT. 

Source: Roferencm 11.3. 
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test Series beginning in late August 1957 and in September L958. The United 
states began test series HARDTACK I in the Pacific during April 1958 and series 

m. a high-altitude series,in the South Atlantic Ocean In Auguat and Sop 
H~RCJTACK TI in Nevada during September 1958. The United States also conduct 

tember 1958. The British tested in the Christmas Island area in both 1957 and 
1958. 

c 
Auerlcan. British. and Soviet delegates began the Conference on Discon- 

tinuance of Nuclear Weapons Tests in cenuva on 31 October 1958. a the follow- 
ing day. the United Stat- initiated a Uilathral 1-year suspension of nuclear 
testing, as Presldent Eisonhouec had proposed between HARDTACK 1 and 11. TWO 
days later the Soviet UnlOn completed the test sories begun in gepte*r. 

Little progress was made in 1959. In august. the United States extended 
its 1-year WratOKim through the end Of 1959. The united Kingdom agreed to 
honor the extension and the U.S.S.R. announced that it would conduct no tests 
unless the Western nations did so first. On 29 December the United States an- 
nounced an end to its moratorim. effective 31 DecenLbr, but with a premise 
not to resume testing Yithout advance public notice. 

on 3 January 1960. the Soviet Pramier pledged that the Soviet Union would 
not resume testing unless the Western nations started first. In February. the 
U.S. president proposed a treaty banning all atmospheric tests and those under- 
ground tests pwerful enough to register above 4.75 on the Richter earthquake 
scale. me French exploded a 60-5CT atomic bomb on a tower in the Sahara DaOIrt 
on 13 February. On 19 March the Soviet Union agreed to the Preaident'o p r o p -  
sal. provided that tests m l l e r  than the 4.75 threshold wuld be UnCOntKolled 
for an Indefinite t i n .  "he maln l8su1 for the Geneva conference was n w  the 
duration Of a test treaty. 

A summit conference to negotiate a treaty between the United States and 
the u.s.S.R. was set for M y  1960 in Paris. but was ended abruptly on 16 May 
by the Soviets. 

November 1960 brought the eloctlon of a new U.S. President who continud 
the moratorium. The test-ban talks in Geneva rtrumrd in Mrch 1961: however. 
negotiations again w r e  r lw.  On 31 August. the U.S.S.R. abruptly annOUnCed 
plans to tesm nuclear testing in the atmosphere and then exploded a nuclear 
device at the Semipalatins): test range in Central Asia the next day. This began 
an extensive test series that included more than 30 shots. among which were an 
enormous 58-m explosion (the largest ever fired) and high-altitude tests. 
Tests were conducted in the Arctic at Novaya Zemlya as well as Semipalatlnsk: 
the testing continued into November. 

The Secretary of Defense recommended to the President that the W D  and the 
Atomic Energy Conrmirsion (AEC) be allowed to prepare for atmospheric and hjgh- 
altitude nuclear tests. The President tried to rostrict the U.S. response to 
underground shots at the NTS. U.S. testing reconmencod with a 2.6-KT event on 
15 September. detonatd ln a tunnel at UTS. The President approved planning 
for atmospheric tests on 10 October. but he did not approve DOMINIC until 
2 March 1962. 
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Johnston Island had been used in 1958 for rocket-borne. high-altitude nu- 
clear tests and was available for this kind of testing for DOMINIC, but weapon 
development shots p e d  a -re difficult pKOblOnL These could not be conductecl 
off Johnston Island brcause they would interfere with the Qxtensive prepara- 
tions roquircrd for the high-altitude shots. The area that had k.n dovo10p.d 
and used for large atmospheric tests. the atolls of encwetak and Bikini in the 
narshall Islands. waa no longer available. En-tak had been kept In a ready- 
to-test condition until 1960 whrn it had been turned ovor to the ~ i r  FOrCo for 
its missile dwelopfmnt programs. This area could have boon recovered from tho 
Air Force. but the United Stat- was quite sensitive to tho fact that the 
Harshalls W C O  hold by tho Unltd Stat- M a T W t  TOrritory. and the reintro- 
duction of nuclear tests into the area would expos. tho United states to a 
great deal of unfavorable CCltlCla ( lkW York TI-. 12/3/61). 

AlrdKopS of nUCloar dwic.8 OVOK tho open Seb were considered. but the 
presence of a nearby base was obviously desirable. In December. the use of 
British-owned Christmas Island was mentioned in the public pross (Nlv York 
-, 12/15/61). Its use was agreed upon at a conference between the President 
and the Prime Minister in early 1962, and public announcement of the agreement 
was mad0 in February 1962. In return for the use of Christmas Island. the 
British -re allowrd to partleipato in tho undorground nuclear test program. 
t h m  boing conducted at tho NT9. 

Report Organlzatlon 

Subsequont SOCtiOM of this ovetvlav chapter discuss tho f'om of rxperl~n- 
tal nuclear uMpn tost programs with omphasio on tho potontial radiation expo- 
sure of participating D W  porsonnel. Exporlmontal activities a m  considered 
first without particular reference to the geographic location of the testing 
and thon are related to the limitations on such actlvities when they were con- 
ducted at Christmas Island, Johnston Island, or in tho opon soa. Thoso portions 
of tho experimntal programs with hoavi-t WD participation are UnphasIZ~d. 

The chapter concludes with a description of Joint Task Force 8 (JTP 8 ) .  
the organization that conduct& Oporatlon DOHINIC. and indicates how the DOD 
elements within JTF 8 functioned. 

Chapter 2 Is concornod with the radiological safety (cadsafe) aspects of 
the tests. It docuumntr procedu~e~. training. and oquippcnt used to protect 
paKtlCipantS from the radiation exposure potential inhor~t in test operations. 

Chaptor 3 focuses on tho role of the WD in tho experimntal program of 
DOI(INIC in general, loading to a discussion of the DOD operations for the t-t 
events in particular in Chaptors 4. 5.  6. and 7. Chaptor 4 dlscupsos tho weapon 
dovelopaent shots, both at Christmas Island and Johnston Island: Chapters 5 
and 6 present the Navy tests. FRIGATE BIRD and SVORDFISH. respectively; and 
Chapter 7 covers tho high-altitude shots at Johnston Island. designated the 
FISHBOWL events. 

Chapters 8 through 11 report paKtiClpatlOn by tho A m ,  Navy. Air FOCCO. 
and Plarino COCPS, respectively. chapter 12 S U ~ ~ ~ C I Z ~ S  tho participation of 
other gwernmsnt agencies and contractors. A listing of participating units 
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and a statisricai characterization of their personnel exposures are included 
in these chapters. personnel exposures are dlscursed in general in Chapter 13. 

NUCLEAR TESTS AND RAOIATION EXPOSURES 
NUCloar testing before 1961 Usually COI’lSisted Of the unconfined detonation 

of nuclear devices (usually not MapoIlS) the atIWSPherc. Tho devices sight 
be placed on a platform OK a barge on the Surface. placed atop a tcwer, sup- 
ported by a balloon. dropped from an airplane. or flown on a rocket. on 
occasion, devices vera detonated undaruates cx buried in the earth or in 
underground tunnels and shafts. 

_ -  

I n  theory. personnel could exposed either by the radiation *mitt4 at 
the tim, of explosion and for about 1 minute thereafter -- u s ~ l l y  referr4 to 
a initial radiation -- OK by the cadiation emitted later (residual radiation). 
Initial radiation Is part of thm violent nuclear explosion process itself: to 
b close enough Cor initial radiation exposure would place M observer within 
the area swept by lethal blast and heat waves. 

The neutron component of initial radiation did Indirectly contribute to 
the possibility of p.rtonne1 exposure. Neutrons are emitted in large numbers 
by nuclear weapon detOnatiOm. Noutrons have the property of altering certain 
nonradloactive materials so that they becorns radioactive. This P K O C ~ S ,  called 
activation. occurs with atoms of sodium. silicon. calcium. manganese, and iron, 
as well as other c-n materials. The process affects the metal casing of the 
device. the test tower. and earth materials. Activation products thus formed 
are added to the inventory of the radioactive products formed in the detonatlon 
process. The radiation emitted by this inventory is referrd to as residual 
radiation. 

The potential Cor personnel exposure to residual radiation wds much greater 
than the potential for exposure to initial radiation. In the nuclear detonation 
process. fissioning atow of the heavy elewnts. ur&lum and plutonlm, split 
into lighter elements. releasing energy. Ruru lighter at- are thepplelves 
radioactive and decay. forming another generation oC descendants from the ori- 
ginal fission products. This process i s  rapid lrmrdiately after the explosion 
but slows later and continues for years at very low levels of radioactivity. 

overall radioactivity of  all the fission products €04 decays at a rate 
that is closely approximated by a rule that states that for each sevenEold 
increase in time the intensity of the radiation will decrease by a factor of 
ten. Thus, a radiation rate of 1 roentgen per hour (R/hr) ac 1 hour after det- 
onation would be expected to be 0.1 R/hr a€ter 7 hours and 0.01 R/hr after 49 
hours. This rule seem to be valid for about 6 months following an explosion. 
after which the observed decay is Somewhat faster than that predicted by this 
relationship. Activation products, in general. decay at a faster rate than the 
fission products. 

Fission products and the activation products. along with unfissioned ura- 
nium or plutonium from the device. are the components of the radioactive mate- 
rial In the debris cloud. and this cloud and its EallouC are the primary 
sources of the potential exposure to radiation. 
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In a nucleat airburst. such as the airdrop test devices In DO)IINIC. 
central core of intensely hot material. or tlceball. does not touck the 
face. and che bomb residues (including the fission products. the activa' 
products resulting tram neutron interaction vith device materials. and unf 
sionad uronium and/or plutonium) are vaporizd. These vapors condense as 
fireball rises and cools. an0 the particles formed by the condensation 
small and smake-like. They are carried up with the cloud to the altitude 
which its rise stops. usually called the cloud stabilization aleitude. spr 
of chis material then depends on the winds and weather. If the detonation 
-11. the cloud StabiliZAtlOn altitude will bo in the 1-r atmosphore 
the material wlll act like dust and return to the Earth's surface In a mat! 
of VW~S.  Essentially all debris from bursts with yields equivalent to kilotc 
of TNT Will be down within 2 months (Reference A.5 ) .  Areas i ~ .  which thi6 fa1 
out macerial wlll k deposited will appear on maps as bands following t 
wind's direction. Larger detonations (yields equivalent to megatons oE Th 
wlll have cloud stabilization altitudes in the stratosphere (above about 
!nile8 C16 h] in the tKOpiCS). Radioactive material from such altitudes wi 
not return tO Earth for many months and its dlStKlbUtlOn will k much WldE 
Thus, airbursts contribute little potential for radiation O X ~ ~ S U K O  to pecsonfl 
at the testing area. Hc4#8ver. there may be some tf?Eidual. Short-lived radiatl 
coming from activated surface materials under the burst, I€ the burst altltu 
Is sufficiently low for neutrons to reach the surface. 

Underwater nuclear detonations arm muffled by the great mnss of water th 
surrounds them. The initial nuclear radiation is absorbed by the water su 
rounding the device and the intense heat vaporizes the water near the burs 
forming a bubble brneath the surface of the water that expands as the enec 
released In th. explosion vorks against tho mess of water. This expansion co 
tinues until the energy Is expmded. at which point the bubble begins to GO 

lapse as it r i m  toward the surface. Depending upon the depth of the bur 
and the size of the bubble (which in turn depends on the yleld, or total~ener 
r e l . ~ e .  of the explosionl. the bubble may break the surface of the water ne 
its tully expanded size or aoaller. radioactive products a m  vented in 
the AIC CUI the bubble brrakr the SuKfaCe. but mOSt Of thr device debris r-1 
trap+ in the volm of water that COllapSOS On the bubble. Thl% V O l m  
water is usually referred to ea the radloa~tlve pool and 1s the primary sour 
of potential KadfatiOn exposure for individuals participating In the test 

m e n  a detonation takes place high above tho Earth's surEace. the very th 
air absorbs the initial radiation only slightly. Thus. radiation can crav 
great distances at very high altitudes. Rownward toward the Earth's sucfac 
however. the a l r  b.cofms progressively more dense and the inltial radiatl 
from a high-altitude burst Is attenuated and absorlmd long betore it rrsch 
the sur€ace of the 8arth. For a burst above tbe atmosphere. the altitudes 
uhlch the sadlations are virtually stoppod are 35 to 55 miles (56 to 66 b 
for X-rays. 15 miles (24 km) for neutrons and qaprmas. and 35 miles (56 kn) f 
beta particles. 

The possibility of exposure from early fallout during a high-altitude bur 
Is also vlrtwlly nonexistent. In a high-altltud. detonation. the device debc 

. is d1Sp.rS.d into the stratosphere or higher. This i s  above the height whr 
mather. which mimt act to bring the radioactive dwice debris to Earth. 
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ford. CoMequently. there IS no liltelihcod that the Supended material w i l l  
descend quickly enough to expose personnel in the vicinity of the surface-zero. 
such device material remains In the upper atmosphere about 6 months. During 
this p r i e d ,  most oE the radionuclides produced by the detonation will have 
decayed to low levels by the time they descend to Earth. With two notable ex- 
ceptio-. Isotopes of strontlma and cerium. SrQO and Cola7, take longer to 
deay :ban the t i m  required €or their deposition. me major radiological con- 
cern about high-altitude bursts aCISe8 from the radiation from these radio- 
nuclides in the delayed fallout. 

EXPERIMENTAL PROGRAM 
central to the test series was the experimental progra. mis progrm and 

its requitenvnts dictated the form of the test organization and the detail of 
personnel participation. DciuNIC’s exp.rinuntal program incorporatd tUo m- 
pets. the first of which W a s  the d.v*lopP.nt OE the wuaporu th-&v.a and 
the second involved tho m6(uUCeID.nt Of the explosive and radiation eff.cts. 
unlike earlier nuclear test series. the m I N I C  test opmations rumrting 
each aspect were. in large part. separate. 

mese tm aspects can sowe as a rough measure of differentiation of Inter- 
est between the major WKtiCIpantS: the AEC interest in weapon development. 
and the WD intorest In the mllltary application of the effects of the explo- 
sions. The several parts of the weapon developmsnt and the effects studl- 
each had particular features that led to the possibility of radiation exposure. 

Weapon Development 
In testing devices. weapon designers are interosted in two classes of mea- 

surements: the total energy CeleaSe of the dwice, and the rate of release. 
Total energy roleare IIYdsufaaentS are Called yield measuranYnts. and the rate 
of release measuremnts are called dlagnostlc measurements. 

YIELD MEE3UREMEN’XS. DcviCe yield IS U8UallY determined by revoral IrthorB. 
two of which involve phOtO-optiCal techniques. Growth of the intensely hot and 
radiating ~MSS of devicr debris and air  that constitute the nuclear fireball 
varle8 wlth its yiold. Vmry-high-sped cameras were therefore used to record 
this growth. and film records subsequently analyzed to inter yield. Duration 
and the intenslty of the energy pulse in the optical-thermal spectral region 
also vary with yield: thus. light detectors coupled to recorders -re also 
used to derive yield. 

In addltion. yield may be determined by colkctlng and analyzlng a rcpre- 
sentative sample of the device debris. Inferences are then drawn regarding th. 
yield. based on barledge of the materials in the unexploded device. 

Construction. Instrumentation placement. and data recovery for the photo- 
optical yield determinations did not usually require personnel to be in areas 
wlth a potential for exposure to radiation. Camcrar and light detectors need 
only a clear field of v1.w of the burst point and enough breadth of view c% 
encompass the fireball. Camcra placement did not involve persorum1 at ti- 
and places oE nigh radiation lwels. Film recovery generally did not involve 

29 



high exposure potential, as the photo stations were usually at ranger and i n  
dlroctions not heavily contaminated by fallout. 

Sampling of device dobclr. h-ver. ~OCezaSltatd oxposuro to high 1-1s 
of radioactivity. Tho tochniquo U r d  in DOHZNIC and most atmcMpherlc tests was 
to f l y  aircraft with collectors directly through portions oC the KadlOaCtlVe 
(OK W h K O O m )  cloud. although on SomC WnINIC shots. Kockotr wero also used In 
an attompt to colloct samplor. About 90 porcent of tho fission debris was w u -  

A.5) .  Soveral aircraft w r e  used to obtain a representativo sample. AIKCCOUS 
woro exposod to tho radiation d t t . d  by tho radioactivo particles in the cloud 
as they flew through. AiCCCaft flying these sampling missions picked up sig- 
nificant amDuntr of KadiOaCtlVO matorlal on thoir surfacos. posing additional 
and continuing radiation oxposur&of tho aircrew as they roturnd to base. as 
-11 as of deCOntaUdnatiOII ground crows. Samples c0lloct.d wore radiologically 

pKepaK.d Cor shlpuunt eo laborscories ln tlm Unltod Statu for analysis. 

ally C O ~ i d O K d  tO be in tho U P P r  POKtiOn Of tho mushroom Cloud (Reference 

"hot" and KeqUitOd sp.cial handling as they W C O  takon fro11 the aircraft and 

DIAGNOSTIC @lmiSU~msN"S. The explosion of a nuclear dovice is a progressivo 
rolease of increasing amounts of nuclear radiation, some of which dlroctly e8- 
capos the device. The rest of the radiant enorgy interacts with the associated 
material of tho devico itsolf and is convertd into differing forms of radia- 
tion and into the kinotic onorgy of tho CeIMlning materials In a small CractlOn 
of a socond. Th. into~oly hot cor. then KhKadlatOS. hoatlng the surrounding 
a i r  and croating a shock w a w  that propagatr 

W p o n  diagnosticians used sophisticatd 1 

-----A from tho burst point. 

that OCNr during the dWic0 eXplOSlOn. DOCS 
to. and sommtlmos iMid0, tho dwico C-0 M: - 
could be directly channeled somo distance awa 
nwntatlon dosignd to survivo tho ensulng bls 

Radiation WUK-tS aK0 baSd UpOn f-- fl 
interaction of tho radiation with matter. 
htOKialS that flwKOSCe with radiation O X W  
OK light dotoctors to provido a record Of 
SitY with time. theKOby providing an lndf 
environment. 

OthOK mothod. of dotoctlng radiation 
PrOpeKthS of earth matocials. water. am 
are also used to bafflo OK collimato rac' 
directed toward tho dotocting 1N)trUDP.nt. 

Tho airdrop t-tS precluded Such lo.aSUK-ntS and attendant expoSUrR8. Thr 
uoapon hboratories LIS& instrumentation on aircratt and tho surfaco 8tdJtlOM 
tO Collect tho diagnostic data. 

Radiofrequncy energy prcducd by the explosion can be dotoctd by radio 
r~aivers &nd, with the addition of filtOKing and pKOCO5Slng Circuitry. Can 

provido information about the energy fl0W from tho eXplOSiOn. Such mea- 
sUc.mmta permit remDte placenmnt of receiving and KUCOKding instruments. 
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high exposure potential. as the photo stations were usually at ranges and in 
directions not heavily contaminated by fallout. 

sampling of device dobris. however. necessitated exposure to high levels 
of radioactivity. Tho eochnique used in IXHINIC and most atmospheric tests w a s  
to fly afrcraft with collectors diroctly through portions of the radioactive 
(or mushroom) cloud. although on sow DOPlMIC shots. rockets were also used In  
an attmpt to Colloct sampler. About 90 percent of the fission debris was usu- 
ally considored to be in tho uppar portion of the mushroom cloud (ReEecence 
A.S). %vera1 aircraft wore used to obtain a representative sample. ~ircrews 
-re expoard co the radiation emitted by tho radioactive particles in the cloud 
aa thoy flow through. Aircraft flying these sampling missions picked up sig- 
nificant amounts of radioactive material on thoir surfaces, posing additional 
and continuing radiation exposur~of tho aircrews as they returned to base, as 
woll as of doCOntamiMtlon ground crews. Samples collocted wore radiologically 
"hot" and coquired spacial handling as t h y  were taken from the aircraft and 
proparod for shipavnt to laboratories in tho United States €or analysis. 

DIAGNOSTIC MEAsUREUeUTS. The exploalon OE a nuclear device is a progressive 
roloaro of incroasing amounts of nuclear radiation. so- of which directly es- 
c a m  tho dovlco. Tho r u t  of tho radiant energy interacts with the associated 
matorial of tho dovico itself and is COnvoSted into differing Eorms of radla- 
tlOn and into tho klrutic onorgy of tho remaining matorials In a small fraction 
of a socond. Tho intonsoly hot core then reradiatos. hoating the surrounding 
air and croating a shock uave that propagat- outward from the burst point. 

W p o n  dlagnorticians used sophisticatod techniquos to Eollov the processes 
that occur during tho dovice oxplorion. Detectors and collectors were run up 
to. and romtimos insid.. tho devico caso so that the radiation being samplod 
could be diroctly channold som distanco away and there be cacordod by instru- 
nvntation dosignod to sunrivr tho onsuing blast. 

Radiation moasurmrants aro based upon tho effects that result Erom the 
intoraction of tho radiation with mattor. Fluorescence Is one such eEEect. 
Mtorials that C~UO~OSCO with radiation exposure woro placed in view oE cameras 
or light dotoctorr to provido a record of tho variation of fluorescent inten- 
pity with ti-. thrrby providing an indiroct moasureamnt of tho radiation 
environnrnt. 

Othor mothod. of  dotwting radiation 1nMlVo the shielding (attenuation) 
P~OPOCtlOs of oarth matorlalr. wator, and othor substancu. These materials 
are alro usd to baffio or collimato radiation to ensure that radiation is 
diroctod toward tho dotoctlng instrumnt. 

Tho airdrop tosts procludod such moasuremonts and attondant exposures. The 
mapon laboratoriou mod instr-tation on aircraft and tho surface stations 
to Collect tho diagnostic data. 

Radlofrsquoncy onorgy producod by tho explosion can bo detected by radio 
=hoivors and, with tho addition of filtoring and processing circuitry. CM 
Ol.0 prwldo information about tho .norgy flow from thb explosion. Such mea- 
SUt-ta pocmit remot0 placemont of receiving and recording lnstruments. 
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preshot preparation included the hazards normally associated with heavy 
co~tr~ction. and some exposures of workers to radiation occurred in areas 
contaminated by earlier test5. 

 he potentlal tor radiation exposure of personnel associate3 with weapon 
diagnostic expeclllvnts depended upon the proximity of the measurement or data 
r.covecy point to surface zero and the tip. lapse between the detonation and 
t b  data collection. 

n e  primary radiation 8XpoSUre potential is from fission products and ma- 
terials made KadiOaCtlVe by neutron aCtlVatlOn of device and earth materials 
in the vicinity Of surface zero. Thus. the distance from surface Z8CO is a 
principal factor in assessing exposure of P.KSON engaged In the experimntal 
program. 

E f fec t s  E xper I m m  t s  

experiments were conducted at nuclear tests to acquire information on the 
effects of the d8tOnatlOns On &lltaKY 8YSt.W M d  uere Of tw types. The first 
were measurements of how the nuclear burst altered the environment in which 
the military system optated. and the second were observations of the prrfom- 
m c e  or survival of the military equipPwnt OK system itself during and follcu- 
ing direct exposure to the detonation. Potential for radiation exposure of 
participants conducting these expriments was greater if the experiment was 
closer to surface zero and required COcovery soon after burst ti-. A l m W t  all 
of the WClINIC effOCtS mrasuroment exp.rlments had very little exposure 
potential. 

TEST S I T E S  

Chr ls tmas  Island 
Christmas Island is an atoll lying 20 north of tho equator. approximately 

1.200 nml (2.224 km) south and slightly W t  of Hawaii (Figure 1). It derives 
its name Crom the date on which it was visited by the English navigator. Cap- 

nml (56 Ian) long and varies in width CKOIU 5 to 15 nmi (9 to 28 km). A large 
portion is covered by saltwater and fresh-water lagoons: newrtholess. its land 
mass is considered the largest of all of the wrld's isolated atolls. The 
island is a large sand and coral maas or1gInally covered In part by scrub 

locations for activities in the British nuclear tests. but the same noauncla- 
ture and sites were used during DCHIIDIIC. Figure 3 showa a-site. an important 
location on the SOUtheMt side of the island. 

tain Cook (Christ- We, DCCamkK 24. 1777). The 1Sland IS appKOXl~tely 30 

growth. Figure 2 1s a map Of Christmas Island. The lettered SltOS refer to 

Some 400 coconut plantation workers llved in two small villages. one near 
Port London and the other at Poland on the opposite side of the lagoon. both 
on the nocthvestern end of the island. Vegetation consisted of coconut palms. 
shrubbery. and grasses. No large animals inhabited tho island. but there were 
a few jerboas. small rat-like creatures. Lizards and land crabs were numerous. 

The climate of Christmas Island is typically tropical marine. Temperature 
changes ace slight. ranging from 70° tO 90°F (21" to 32%). Rainfall Is 

. ,  
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ftgure 3. A-Slta rclentlflc lnstrumantatlon rtatlon on Chrlstmas Island. 
DOMINIC. 

moderate with a rainy period in the spring (9 inches in April to 1 inch in 
June). Cloud cover cotrelates with ralnshanrs: low cumulus clouds tend to 
increase in thw morning hours before sunrise. Cloud b e s  range from 1,500 to 
2.000 feet (456 to 610 meters), with tops about 5,000 feet (1.5 tau) except 
during ralMhouerS. During showers the cloud tops range batween 8,000 and 
14.000 feet (2.4 and 4.2 Ism). but i n  thunderstorms t h y  rise to 40.000 feet 
(12.2 la). High cirrus clouds at 35.000 to 40.000 €est (10.7 to 12.2 Ism) are 
generally present. The spring winds ace persistent easterly tradvuinds up to 
15.000 fevt (4.6 Ian). Between 15,000 and 50.000 feet (4.6 and 15.3 tau) .  the 
winds are steady west to northwest (Reference c.1.n). 

The island had bven used by the United states early in Wcld War I1 as a 
U.S. airbase. Nearly 10,000 U.S. personnel were stacionvd there at one time. 
Following Wrld War 11. the hxtensivw U.S. installdtlon ua6 gradually abandon& 
and Pel1 into disrepair when the last small portion of the U.S. island garrison 
was finally withdrawn in 1948. 
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In 1955 the United Kingdom started a buildup to use Christmas Island and 
its viclnlty as a nuclear test area. They found that most of the U.S. installa- 
tions were no longer usable and installed their own runways. port facilities. 
camps, and technical areas. Their nuclear tests took place in 1957 and 1958. 
During the moratorium. they reduced their garrison but still retained about 
300 to 400 military per80nnel to operate the airbase and port and to carry out 
essential housekeeping aCtlVltitS. A Resident Connnissloner from the Gilbort 
and 611lce Island Commission Office Of the United Kingdom Colonial service had 
political responsibility for Christmas Island and certain other smaller islands 
in the surrounding waters. 

A joint JTF 8-Unlted Kingdom team Surveyed the Christmas Island facilities 
in December 1961. The main runway was In excellent shape. as was a small emer- 
gency runway. Parking space at the main airfield Was adequate. Facilities at  
the main airfield for servicing aircraft were very limited and w c e  not suff i -  
cient for projected operations. The airfield decontamination pad was in 9-d 
shape and in an Ideal location. except that water had to be hauled to it. The 
personnel decontamination building with adjacent laundry for contaminated 
clothing was adequate. 

Housing accotmuodations were su€ficient for approximately 500 people in the 
port area and 2,500 people in the main camp area. The Joint Operations Center 
(Jcc) was located about 1 mile (1.6 km) from the main camp (2%. 157%) 
and had approximately 20,000 ft2 of Office space (Figure 4). The entire area 
was In very good condition. The existing British medical staff consisted of 
two doctors. No dental tacilities were available except for an X-ray machine. 
The Royal Air Force (RAP) routinely made t w  trips per week to Hickam A W  on 
Oahu for transport of personnel and supplies (Figure 5) .  although most supplies 
were delivered by sea. The RAP sprayed almost daily for insects. This kept the 
island practically insect-free. The lsland road net from the port to the main 
airfleld was in good condition. as was the road to the southern tip of the 
island. The Island telephone system was in very poor shape, except between the 
port and the main airfield. Helicopter pads were located at several places 
around the island. 

Construction at Christmas Island required by DOnINIC included installa- 
tion of about 30 miles (48.3 km) of petroleum-oil-lubricant (POL) pipeline 
and two fuel-storage and -dispensing systems at the main airfield. Two water- 
distillation plants. three first-aid stations. and a telephone system were 
also required. Figure 6 shows the harbor area as the pipe was readied €or use. 
and Figure 7 shows the fuel tanks set up for the dispensing system. Maintenance 
and reCurbishment was needed on m s t  existing facilities since they had not 
been used since 1958. 

Figure 8 is a photograph of the airfield area at Christmas Island shwlng 
WE-50 aircraft in the foreground. In th0 far left of this photo 1s the tall 
section of an Army light plane, probably an L-13. Figure 9 shows the military 
passenger terminal for DOMINIC at Christmas Island. which was operated by the 
Military Air Transport Service (HATS) of the U.S. Air Force. 

For DOMINIC. the first stage of the radsafe program was a preoperational 
survey. The survey was conducted on Christmas, Fanning. Washington, and the 
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Flgure 4. Jolnt Operatlons Center area at Chrlstmas Island, DOMINIC 

Flgure 5. Royal Alr Farce transport Framed by U.S. Navy WV-2 at 
Chrlstmas Island alrfleld. DOMINIC. 
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Figure 6. Christmas Island harbor a r e a  s h o w l n g  p l p e  for Army Englneer 
p l p e l l n e  conrtructlon, DOMINIC. 

Flgure 7. U . S .  M a r l n e  Corps alrfleld fue l  d l s p e n s l n g  system set up on 
C h r l s t m s  Island for  the DOMIWIC operatlon. 
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Flgure  8. Chrlrtmas Island alrfleld (WE-50 alrcraft I n  foreground), DOMINIC. 
- 

Figure 9. Hllltary Alr Transport SerVlCe passenger termlnal a t  
Chrtstmas Island, OONINIC. 
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mwailan Islands. as Well as on SaiUOa. by personnel from the Radiation Biology 
Laboratory of the University of Washington. These personnel were under AEC con- 
tract and collected samples of variow soils. foodstuffs, and water. During 
the united Kingdom testing. Christmas Island was used as a base for nearby air- 
drop shots as well as a base for the tethered balloon shots. In addition. the 
islands had bcen exposed to Some fallout from the U.S. tests in the Harshalls 
through 1958 as well as from the more recent Russian tests in 1961. At Samoa, 

ington, and the Milk from w a ~ i l  was test 
m~ Island area. Well water samples were taken from Christms. Fanning, 

and frultS and Fanning, Washington. 
and the Significant. ~lthough 

samples of tuna fish were Collected from boats that caught Eish in the Christ- 

radioactive elements w r e  detected. their concentratiom were extremely 
low (Reference C.1.N. P. B-18). 

Johnston Island 
Johnston is an atoll (although rarely referred to as such) about 780 mi 

(1,445 km) west-southwest of Hawaii. It has only two islands: Johnston Island. 
about 6,000 feet (1.8 km) long and 1.200 feet (366 meters) wide: and Sand 
Island, which is smaller. Its reef forllls a half-circle with a 7.5-mile (12-km) 
diameter. The Islands lie within a mile of each other on the northern portion 
of the reef. Figure 10 1s a map of Johnston Atoll with Johnston Island inset. 
m e  collective area of both Islands Is only 320 acres (130 hectares). most of 
which is Johnston Island. Almost all Of the Johnston Island surface area *w 
covered with runway, tax1 strip. and Other buildings and Structures directly 
supporting the airfield operation. Figure 11 shows Johnston Island in 1962 as 
seen by an aircraft preparing to land from the west. 

Johnston has been a possession of the United States since the acquisition 
of Hawaii in the 19th century. It was used as a base during World War 11. In 
1958 it was M Air Force base. but was only used for an emergency landing fleld 
and as a base for the OpoKatlOn of navigation aids. Barlier in the decade it 
had been a regular stop for KW'S trans-Pacific flights. In 1958. during Opera- 
tion HARDTACK. it was used as a base for the launch of two missiles that car- 
ried nuclear warheads to high altitudes for detonation to test effects on radar 
M d  C O ~ i C a t i O M .  

The weather at Johnston Is tropical except it is somewhat drier and has 
less frequent cloud cover than atolls closer to the equator. The wind system 
has trade winds from the east from the surface to about 20,000 feet (6.1 km) 
altitude. winds EKOm the west from 20.000 to 50,000 feet (6.1 to 15.3 km) alti- 
tude, and winds from the east up to the stratosphere. 

Faclllties on Johnston Island were generally adequate but crowded (Figure 
12) for JTF 8 operations. except for the lack of an aircraft decontamination 
area. Joint Task Group (.J"G) 8.5 constructed a primitive one at the west end 
oE the runway: however. It was not needed during DOMINIC. Since additional 
communications equipment was needed at Johnston Island, JTG 8.5 installed 
worldwide countdown conrmunicatlons. a scientiEic cable plant. an AEC coarmuni- 
cations center. and expanded the telephone system. A recovery area for missile 
pods was also established on the south side of the runway. 

E 
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Figure 1 1 .  Johnston Island photographed from an aircraft preparing to land 
f rom the west, 1962. 
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Ftgure 12.  Johnston Island f a c l l l t l e s  lookIng uest.  1962. 
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Figure 13 Is an aerial View Of Johnston Island showing a large antenna 
used for a scientific Project and other facilities used for m I N I C .  It also 
shows the Military Sea TransWKtatlOn Service (RSTS) ship, USNS Ranae Tracker 
(T-ACM-I), docked at the pier and several other vessels at the smil boat dock. 
Ranqe Tracker was at Johnston Island throughout the IXJMINIC sries. 

1 
I 

1 
JOINT TASK FORCE 8 

The organization that had conducted prior U.S. Pacific tests, Joint Task 
Force 7 (JTF 7). had been dissolved during the marotoriur. m e  Joint Chiefs of 
staff (JCS) established a new organization designated JTQ 8 to conduct the 
ooniNIc series. The task force had t o  overcow serious logistic and adminis- 
trative problem in reconstructing a test organization. on 21 OctObcK 1961. 
JCS assigned the Defense Atomic Support Agency (DASA) the task of planning for 
the atmospheric tests to be carried out under control of JTP 8. 

Flgure 13. Aerlal vleu o f  Johnston Island shoulng a large antenna used f o r  
d sclentlflc project and other facllltles used durlng DOMINIC. 
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JTF 8 was organized In a way slmllar to prior test organizations. It incor- 
porated elements of the military services and their contractors. elements of 
the AEC and its contractors. and other governmental agencies In its structure. 
Commander JTF 8 (WTF 8 ) .  an Army officer. was appointed by the JCS. 

Figure 14 shows the complexity of this organization. CJTF 8 was responsible 
to both the JCS and the ALX: Chairman. Through the Chairman o€ the Milicary 
Liaison Committee. differences between the AEC and the DoD were resolved. 
CJTF 8 had three deputy comanders: one was from the N a v y  and also commanded 
the Wavy task group (JTG 8.3): another was from the Air Force and commanded 
the A i r  Force task group (JTO 8.4) :  the third deputy was an AEC civilian and 
directed all the scientific activities. There was no slyj 8.1 or JTG 8.2. In 
the pre-moratorium Pacific test organizations. the first task group was always 
the scientific organization and the second task group was the Army support 
group. In DOMINIC. the scientific task group existed as a large staff directly 
subordinate to the AEC civllian deputy. The Army support group’s activities in 
prior tests had been mainly involved with the garrisoning of Eneuetak Atoll. 
This was not necessary for tests at Christmas and Johnston islands: therefore. 
them was no formal Army task group. Atmy personnel did ---.. :e. however. 

upport task 
( H S N )  per- 
these ser- 

and were present in several different o r ~  
roup (JTG 8.5) was predominantly manned b, 
nnel under contcact to the AEC. This same 
Ices in all the Pacific tests in tho 1950s. 

\,@ 3.”” 
d. JTG 8.6 
110 special 

The base commands Lor Johnston Island I 

and JlG 8.7. resp.ctlv@ly. had personnel Cr 
task groups (JTG 8.8 and Jrr. 8.9) .  predomlnan m JTG 8.3 
€OK the SWORDFISH and FRIGATE BIRD events, rei 

Q/& = 
The resulting JTP 8 organization was typical of interagency establishments 

at the Federal level. It worked because of past experience and because it met 
the realities of the situation. Tho realities were that tests were being con- 
ducted to develop nuclear weapons. an activity limited by law to a civilian 
agency. the AEC. Planning for the tests had to be completed in a very short 
time. One of the locations was owned by the United Kingdom (Christmas Island). 

by the A i r  Force. Only the U.9. milltary establishment could provide the logis- 
tic and security resources required by an operation conceived and executed in 
Such 8 Short time. 

Whlh tho other was Ovned by the United States (Johnston Island) and Operated 

Jo ln t  Task Force 8 Headquarters 

The organization of H q  JTP 8 I s  shown in Figure 15. Shown are the three 
princlpal deputies. the six principal staff functions (J-1 through 5 - 6 ) .  and 
the four special staff areas. Under the Assistant Chief of staff for Operations 
and Plans (5-3) are two organizations related to KadlOlogiCal safety: the Rad- 
safe Branch and the Hazards Evaluation Center (Branch). Personnel from all the 
services were contained in thio headquarters element. This element 1s further 
discussed in Chapter 2. 

Most Hq JTF 8 personnel were located at Christmas Island in the Joint opec- 
atlo- Center (JOC), which W a s  the OperatiOMl Site for Hq JTF 8 Main. H q  JTF 8 
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JTF 8 was organized i n  a way slmilar to prior test organizations. It lncor- 
porated elements of the military services and their contractors. elements of 
the AEC and its contractors. and other governmental agencies In its structure. 
Commander JTF 8 (WTF 8 ) .  an Army officer. uas appointed by the Jcs. 

Figure 14 shous the complexity of this ocganization. CSTF 8 was responsible 
to both the JCS and the AEC Chairman. Through the Chairman of the Military 
Liaison Committee. differences betwen the AM:  and the DOD were resolved. 
U T F  8 had three deputy COtmonnderS: one was from the Navy and also commanded 
the Navy task group (JTF 8.3): another was from the Air Force and commanded 
the Air Force task gtoup (JTG 8.4);  the third deputy was an AEC civilian and 
directed all the scientific activities. There uas no JTG 8.1 or JTG 8.2. In 
the pre-moratorium Pacific test organizations. the flrst task group was always 
the scientific organization and the second task group was the Army support 
group. In GOHINIC. the scientific task group existed as a large staff directly 
subordinate to the AEC civilian deputy. The A m y  support group's activities In 
prior tests had been mainly involved with the garrisoning of 6neuetak Atoll. 
This uas not necessary for tests at Christmas and Johnston islands: therefore. 
there w a s  no formal Army task group. Army personnel did participate. however, 
and uere present in several different organizations. The base support task 
group (JTG 8.5) was predominantly manned by Holmes fi Narver. Inc. (HSN) per- 

, 

J o l n t  Task Force 8 Headquarters 

The organization of Hq JTF 8 is shown In Figure 15. Shown arc the three 
principal deputies. the six principal staff functions (J-1 through 5-6). and 
the four special staff areas. Under the Assistant Chief of Staff for operations 
and Plans (5-3) are two organizations related to radiological safety: the Rad- 
safe Branch and the Hazards gvaluation enter (Branch). eersonnel from all the 
services were contained in this headquarters element. This element Is further 
discussed in Chapter 2. 

Host Hq JTF 8 personnel were located at Christmas Island in the Jolnt Oper- 
ations Center (JOC), uhlch was the operational site for Hq JTF 8 Hain. Hq JTF 8 
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Forward was located on Johnston Island. Hq JTF 8 Rear was located in Washlng- 
ton, D.c., and other JTF 8 CepreSentatIves were based at Hawail. Table 2 sum- 
marizes the manning StatlStiCS for Hq JTF 8. Table 3 contains a breakdown by 
location. In Table 3 the Statistics for JTF 8 Main were obtained by subtracting 
the totals for the Other locations from the 15 June 1962 figures I n  Table 2 
(Reference c.1.I. pp. A7 and AS) .  

Sctentlflc Task Units 

seven task units (TU) carried Out the scientiflc activities. Together they 
functioned more Or less like a task group under the xlentlflc deputy to 
CJTP 8 .  although there W a s  no formal scientific task group designation. 

UNIT 8.1.1. This unit was manned by 145 civilian personnel from the 
LOS alarms scientific Laboratory (LE&). These personnel carried out diagnostic 
mrrasurements for m L  weapon development activities. nost of TU 8.1.1 was 
located on ChrlStIMS Island. Individuals moved from place to place in the oper- 
ational area and were aboard ships and aircraft from time to time. 

Table 2. Jotnt Task Force 8 Headquarters mannlng statistics. DOMINIC. 

Permanent Temporary 

Period Ending Offlcers Enllsted Officers Enltsted Total 

30 Nov 1961 25 25 -- - .- - 
1 68 31 Dec 1961 31 36 _- 

31 Jan 1962 53 62 16 25 156 

28 Feb 1962 59 74 24 63 220 

31 Mar 1962 60 74 38 93 265 

30 Apr 1962 61 14 38 93 266 

31 May 1962 61 72 38 108 219 

15 Jun 1962 61 74 38 109 202 

30 Jun 1962 60 13 39 105 21 1 

31 Ju l  1962 60 13 16 68 21 7 

31 Aug 1962 59 71  1 1  43 184 

30 Sep 1962 58 72 19 68 21 7 

31 Oct 1962 58 13 21 69 221 

30 Nov 1962 56 73 7 35 171 

31 Oec 1962 55 72 4 12 143 

Source: Reference C.l.I. 
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dquarters detachments 

Locatlon OfFIcers Enllsted 

JTF 8 Rear, Washlngton. D.C. 6 28 

JTF 8 Reprcsentatlves. Pearl Harbor 8 10 

JTF 8 Forward, Johnston Islana 1 1  14 

JTF 8 Malna, Christmas Island 72 131 

Note: 
"Oerlved by subtractlng the totals for Rear, Representa- 
tlves. and Forward f r o m  Table 4 .  

Source: Reference C.l.I. 

TASK Crom the Lawrence Radiation Labor- 
easurements for LRL weapon develop- 
ey were mostly on Christmas Island %, d-Wf-4 

atory (LI 
ment act - 

i Field Command (which managed sev- 
' y effects of nuclear detonations) 

services. This unit was organized 
ras located at Johnston Island. T6 

8.1.3.2 mas Island. TE 8.1.3.4 at Vlti LeVU 
in the I in American Samoa), and TE 8.1.3.5 
was at s ico . 

but ?b - 7 
cal exi 4 2ow:: into fib 

TASK I AEC weapon development laborator- 
ies (LAS g nuclear devices. It numbered 318 
civilian These personnel also supported LASL 
(TU 8.1. ,xperiments and the DFSA (Tu 8.1.3) 
experime d at Hawaii, Christmas Island, and 
Johnston Island. Tney also movea Erom prdca to place. 

TASK UNIT 8.1.5. This wa8 an A i r  Force unit from Space systems Oiv15iOn. 
Air Force Systems Command, numbering up to 128 personnel. This unit procured 
A i r  Force missiles and associated equipment for the high-altitude (F1SIQK)WL) 
shots. They were Wed at Johnston Island and fired the mor missiles used to 
loft three of the test devices in the high-altltude shots of DOIIINIC. 

TASK UNIT 8.1.6. A civilian unit of 183 personnel from Edgerton. Germs- 
hausen. and Crier. Inc. (-), Tu 8.1.6 provided the timing and fiClng Sig- 
nals €or the nuclear detonation, when requiredd. and also gave technical support 
to other JTF 8 units. They were primarily located on Christmas and Johnston 
islands. 
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- 7 d q u a r t e r s  detachments 

Locat lon O f f l t e r s  E n l l s t e d  

JTF 8 Rear, Washlngton. D .C .  8 28 

JTF 8 Representatlves, P e a r l  Harbor 8 10 

JTF 8 Forward. Johnston I s l a n d  11 14 

JTF 8 Malna, Chrlstmas I s l a n d  72 131 

Note: 
'Derlved by subt rac t lng  the t o t a l s  for Rear. Representa- 

t l v e s ,  and Forward from Tabla 4 .  

Source: Reference t . l . 1 .  

TASK UNIT 8.1.2. Uanned by 410 personnel €tom the Lawrence Radiation tabor- 
atory (LRL). TU 8.1.2 performed diagnostic measurements for LRL weapon develop- 
ment actlvites. Like the LASL personnel. they were mostly on Christmas Island 
bur moved about also. 

TASK W I T  8.1.3. This WD unit from DASA Field Cormand (which managed sev- 
ral eXP.rIPY)nta to determine the military effects of nuclear detonations) 
OmPCiSed about 130 personnel €rom all the services. This unit w a s  organized 
Into five task elermnts (TE): T8 8.1.3.1 Wdo located at Johnston Island, TE 
8.1.3.2 at HlClcsm A W .  TE 8.1.3.3 at Christ- Island. TE 8.1.3.4 at Viti LeVU 
in the Plfl Islands (but later at Tutulla In American S-1. and TE 8.1.3.5 
was at Sandia Base (Kirtland Am) in New Mexico. 

TASK UNIT 8.1.4. This unit assisted both AEC weapon development laborator- 
i e s  (LASL and LRL) and the WD in modiEying nuclear devices. I t  numbered 318 
civilian personnel from Sandia corporatlon. These personnel also supported LASL 
[TU 8.1.1) and LRL. (TU 8.1.2) diagnostic% experimnto and the DASA (TU 8.1.3) 
experimental measurements. They were located at Hawail, Christmas Island. and 
Johnston Island. They also moved €tom place to place. 

TASK UNIT 8.1.5.  This was an A i c  Force unit from Space Systems Division. 
A i r  Force Systems CommMd. numbering up to 128 personnel. This unit procured 
A i r  Force missiles and associated equiprent €or the high-altitude (FISHBOYL) 
shots. They were based at Johnston Island and Elred the Thor missiles used to 
loft three of the test devices in the high-altitude shots of DOPIINIC. 

TASK UNIT 8.1.6, A civilian unit oE 183 personnel €tom Edgerton. GermeS- 
hausen. and Crier, Inc. (W), TU 8.1.6 provided the timing and Eirinq sig- 
nals €or the nuclear detonation. when required. and also gave technical Support 
to other JTP 8 units. They were primarily located on Christmas and Johnston 
islands. 
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TASK UNIT 8.1.7. This Army unit of 81 personnel from the second missile 
Battalion at Fort Bliss. Texas. was added to the JTF 8 organization in late 
August 1962. It was located at Johnston Island and fired the Nike/Herculcs 
missiles during the FISHBOWL tests. 

J o l n t  Task G r o w  8 . 3  ( N a v y )  

The Navy task group exercised operational control over all ships partici- 
pating in MINIC. These included O.S. Coast and Ohodetic survey (uscM;s) 
vessels. the U.S. A m y  Ship (USAS American Mariner). and ~ T S  and commercial 
ships. 

I n  additlon to manning the temporary task groups for the Polaris firing 
(JTG 8.8) and the antisubmarine rocket (ASSROC) test (JTG 8.9). the Navy task 
group participated in the following activities during OQnINIC: 

Danger area surveillance Weather 

Shipboard technical instrumentation Target raft emplacement 

Missile nosecone recovery Search and rescue (SAR) 

Missile instrument pod recovery Island evacuatlon 

Photography Scientific projects 

Logistics support Radiological ssCety 

mst personnel In JTG 8.3 were creumembers aboard ships or small ccaft. 
However. several Navy organizations were based at Christmas. Johnston, and the 
Hawaiian islands. including Marine Corps aviation units. 

Figure 16 illustrates JTG 8.3 personnel participation by month in DOMINIC. 
Tables 4 and 5 contain JTG 8.3 ship partlcipation and aircratt participation 
information. respectively. 

J o l n t  Task Group 8 .4  ( A i r  Force )  

The JTG 8.4 requirements for both aircraft and air support personnel were 
assembled from worldwide Air Force units. Almost no single AIK FOKCe organiza- 
tional entity was the sole participant for a given JTG 8.4 activity (Reference 
C.1.C). 

m e  Air Force task group numbered about 2,600 personnel Crom some 400 var- 
ious organizations and from numerous commands. including the A i r  National Guard 
from Arkansas. California. Georgia, KAMAS, Kentucky, Maine. Michigan. nis- 
souri. Montana. Nebraska. Nevada. North Dakota. Oklahoma. Oregon. Pennsylvania. 
Tennessee, Vermont, Washington. West Virginia. and Wisconsin. Nost oC the par- 
ticipants, hoarever. came from units stationed at Hickam AFB in Hawaii. the A i r  
Force Special Weapons Center (AFSIX) and the 1211th Test Squadron at Kirtland 
AFB. and the 6th weather squadron (Mobile) at Tinker AFB.  Many participating 
organizations had fewer than five men. 

49 



Ftgure 16. Jolnt Task Group 8.3 personnel partlclpatlon durlng DOMINIC. 
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l a b l e  4. S h l p  partlclpatlon s u m d r y .  D O M I N I C .  

Chrtrtmar Island Johnston Island 

FRIGATE s u m w r  Fall 
Bulldup Operatlonr Rollup BIRD SYORDFISH Bulldup Opcratlons Operatlons Rollup Total' 

Wavy Shlpr 
AF 1 
AKA 
A 0  
ARS 2 
ATF 6 
AUH 
CYS 
DO 
DER 
DL 
LPH 
LSD 5 
LST 4 
HSC 
MSO 
SS 

~ot.1 navy 18 

USCLGS 1 

MSTS 4 

USAS 

Connerclal 

Grand Total 23 

4 
2 
2 

5 
4 

1 
3 

i 
21 

3 

1 

25 

2 

1 
1 

1 

1 
1 
5 

3 
4 

1 1  3 
11 

3 

1 

15 11 

6 

1 
8 

1 

1 

19 2 

1 

20 

3 
5 2 
4 B 

5 
3 
1 
1 

1 2 
5 2 

2 

29 15 

1 2 

1 

16 32 

1 
1 
2 

3 
3 
1 
1 

2 

11 3 

5 

1 

1 

24 

1 
2 
5 

1 6 
3 1s 

1 
1 

11 
5 
1 

1 2 
7 

5 9 
1 

1 3. 
5 

1 1  83 

2 

3 6 

1 

1 3 

15 95 

note: 
a Many shlpr partlclpatad ln more lhan one ot the operatlonr. so that the sum O f  the lndlcated parttclpatlon 
by the operatlon ercmedr the total partlclpatton. 

Code t o  Abbrevlatlons: USCLGS -- U.S. Coast and Geodetlc Survey; MSTS -- Hllltary SnlP Tranrportatton 
Servlce; USAS -- U.S .  Army Shlp. 
Source: Refsrenc. C.l.B. 



Table 5 .  U.S. Navy and U.S .  Marlne Corps a l r c r a f t .  0OMINIC.a 

Johnston Johnston 
Chr 1 s tmas I s l a n d  Island 

Type T o t a l  I s l a n d  (Sumner ) ( F a l l )  ASROC P o l a r l s  

AD-SW 6 6 6 

A30 2 2 

FEU 2 2 

HSS 16 16 16 

HUL 2 2 

HUS 33 29 27 2 

P2V 5 3  27 34 26 11 10 

RSD 2 2 

S2F 16 16 16 

wv-2 4 1 3 

Totals 136 28 6 1  5 3  5 5  5 1  

Note: 
a 

Source: Reference C.1.8. 

A l l  a l r r r a f t  prov lded by Comnander I n  Chlef, P a c l f l c  Fleet. 

The activities of JTG 8.4 were: 

Device drops 

Weather 

Scientific projects 

Cloud sampling 

Airborne control Commun 1 cat ions 
Airborne diagnostics SAR 

Airborne technical Instrumentation cloud tracking 

Radiological safety Sample recovery 

Effects Documentary photography 

The Air Force task group had four task units for the Christmas Island air- 
drops In DOMINIC. Later in the series. when nure alKdCops were added at John- 
StOn Island, only two task units (8.4.3 and 8.4.4). based at Hickam AFB.  were 
used by JTG 8.4 for the last part of DonINIC. The four task units i n  JTG 8.4 
for the first part of DOMINIC are described below (References 8.4.11. C.4.1. 
C.4.3-1. and c.4.4.1). 

TASK UNIT 8.4.1. This unit, a Hq S A P  OECice at Christmas Island. provlded 
coordination. liaison. and supervision of Hq USAF technical projects. The Hq 

I 
1 

1 
I 
I 
1 
I 
I 
1 
I 
3 
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J 

J 

J 
1 
1 
I 
1 

-4 

i 

IJSAF projects involved numerous civilian contractors and agencies of each of 
the services. Project locations covered moot of the Pacific area from Alaska 
to Australia. 

TASK UNIT 8.4.2. This unit was frequently called the "Test services Unit." 
This name was carried over from the Air Force unit that performed similar ser- 
vices in earlier Series In the Pacific. It was based at Christ- Island and 
was composed of the elewnts summarized below. 

DCOD and Diaanostics Element.. This element provided the two c-130 diagnos- 
tic aircraft. but not the B-52 drop aiccraIt, which -re part of TU 8.4.4. The 

tioned at SeWilCt AFB. TeMeSSee. SN 60-298 supported LASL diagnostics, and SN 
60-299 supported LRL diagnostics. They staged out of NAS Barbers point, al- 

C-130S. SN 60-298 and SN 60-299, were from the Tactical Air Command (TAC) sta- 

though for one Christ-S Island event they operated from the island. 

AIC control Element. This element operated five RC-121 aircraft (NOS. 128, 
542. 543, 547, 5 5 0 )  PKiIMrily for airborne air control purposes. but they were 
also used for radar tracking. technical data. and communications. Aircraft and 
personnel were from the 552nd Airborne Early Warning and Control wing. 
~ ~ ~ i e i i a n  AFB. California. a unit in the Air Defense Command (AOC). The unit 
operated from Christmas Island. Hickam AFB. and Nand1 International Airport in 
the Fiji Islands. The unit also assisted the National Aeronautics and space 
Administration Project Mercury at nidway. During the Cuban missile c r i s i s .  
near the end of October 1962. two aircraEt were recalled to Mlellan AFB. 

Aeronautical Svs tems Division (ASD) EIfects Element. This element provided 
two E-57 aircraft for weapon effects experiments (thermal radiation) at Christ- 
mas Island. ASD was based at Wright-Patterson AFB. Ohio. 

HellcoDter Element. S i x  H-21 helicopters from the 3635th Flying Training 
Wing. Stead AFB. Nevada. colllprised this element and were used for local air 
transportation. SRR missions. and rocket sampler nosecone recovery. They were 
based at Christmas Island. 

Documentarv PhotoaraDhv Element. Two C-54 aircraft (Nos. 45-492 and 45-561) 
from Turner AFB. Georgia (1370th Photo napping Wing). made up this element. Its 
63 personnel. all from the Air Photographic and Charting Service (APCS). came 
from the 1370th wing, Lookout Mountain Am. California: Ent Am. Colorado: 
Orlando AFB. Florida: Westover AFB. Massachusetts: Backsdale AFB. Louisiana: 
and Vandenberg AFB. California. 

Weather Remrtina El ement. This element collected and reported weather data 
using rawinsonde (instrumented balloon) techniques at Hickam AFB (known as 
Flight A). Tutulla In the Samoas (Fllght E). Johnston Island (Flight c ) .  Pal- 
myra :Flight D). Christmas Island (Flight E). and Malden (Flight F).  The 6th 
Weather Squadron. Tinker AFB.  Oklahoma. was the central unit for the Weather 
Reporting Element. 

Reconnaissance Element. This element was composed of two flights. The sam- 
pler flight f lew cloud-sampling missions In 18 B-57 aircraft (11 E- or C- and 
7 D-models). The sampler aircraft were loaned to the 1211th Test Squadron by 
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several commands, including the U.S. Air Force. Europe (USAFE). Crews were from 
the 1211th Test Squadron. Klrtland AFB. The Weather Reconnaissance Flight oper- 
ated ten WB-50 aircraft Erom the AUS to Collect neather data. Six aircraft were 
based at Christmas Island and €our at Hickam AFB. Element strengths were 362 
at Christmas Island and 248 at Hickam AFB on 31 Uay 1962. The 55th Weather 
Reconnaissance Squadron, McClellan AFB. was the central unit for the Weather 
Reconnaissance Flight. 

TASK UNIT 8.4.3. This unit had three elements based at Hickam Am. 

Hiah-Altitudc Elcntent. This elamont was Composed of four flights. three 
from Strategic Air Coramand (SAC) and one from Air Force systems Command (A=): 

0 Weather Flight -- Contained two U-2 aircraft Erom the 
4080th Strategic Reconnaissance wing. Laughlin A=, Texas. 7 
that €1- high-altitude neather photography mlssio#or L 
the FISneOn shots. 

0 Communications Flight -- Operated two KC-135 aircraft and 
tvo 8-47 aircra€t from SAC EOC c Ke::r t ””: r 
and VHF voice relay links in the FISneOn shots. 

0 Technical Flight -- Flew two KC-135 aircraft. on 
ing Hq USAF pro$ects and the other supporting ’ 

0 Apsc Flight -- Flew three KC-135 aircraft in s 
DOD effects experiments in the FISHBOWL shots. 

.. (1, ,L 
t 

fbL--  > w 

Medical Test El8Inent. This element provided five c-118 e 
craEt to support the retinal burn studies conducted by the __-- neaical 
DivisiOn. Brooks A W .  Texas. for DWA. The C-54s -re from various Air Force 

Ten men Erom Naval Air Transport Squadron SIX flew the C-118s. 
ConnUaIIdS. while the C-1188 -re from the Naval Air TtaMpoKt Wing. Atlantic. 

Calibration Bl-nt. This sloment operated tno KC-97 aircraft to calibrate 
the missile-tracking equipment installed at Johnston Island by Cubic Corpora- 
tion. The Tennesseo Air National Guard Eurnished a m-97 and tno aircrew8: the 
second KC-97 was from thR Oeorgla Air National Guard with tno aircrews. call- 
fornia and Oklahoma National G w r d  units provided 16 additional personnel. 

T A S K  UNIT 8.4.4. This unit. based at NAS Barbers Point. comprised the 8-52 
portion of the Drop and Diagnostics slemont, but also did the maintenance on 
the C-130 diagnostic aircraft. The two 8-52s (Nos. 56-013 and 56-620) dropped 
the nuclear devices. In addition. TU 8.4.4 assisted TU 8.1.4 in handling. mat- 
ing. and loadlng the nuclear dovices lnto the 8-52s. One 8-52 and crew was from 
AFSW. The second was a SAC aircraft and had two crews during the course of 
DOHINIC. At least one o f  the C K O O ~  was from the 4245th Strategic Wing. Sheppard 
A W .  Texas. 

upon completion of the Christmas Island airdrops. JTG 8.4 was disbanded 
and most of the aircraft returned to parent commands. Others. honever. u e c e  
retained in the proving grounds €or the next phase o€ DOMINIC. Those returned 
to parent commands ace as follcus: 
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several commands, including the U.S. Air Force. Europe (USAFC). Crews Yere From 
the 1211th Test squadron. Kirtland AFB. The Weather Reconnaissance Flight oper- 
ated ten WB-50 aircraft from the AVS t o  Collect weather data. S I X  aircraft  were 
based at Christmas Island and four at Hickam A W .  Element strengths were 362 
at Christmas Island and 248 at H i c b  AFB on 31 nay 1962. The 55th Weather 
Reconnaissance Squadron. Mcclellan AFB. was the central unit for the Weather 
Roconnaissance Plight. 

TASK UNIT 8.4.3. This unit had three elements based at Hickam A m .  

Hlah-Altitude Element. This element was composed o€ €our flights. three 
€con Strategic Air command (SAC) and one from Air Force Systems Command (A=): 

0 weather Plight -- Contained two U-2 aircratt from the 
4080th Strategic RecOMalSSanCe Wing. Laughlin AFB. Texas. 7 
that €leu hlgh-altitude weather photography m i s s l 9 d o r  L 

tu0 8-41 alrcratt from SAC for c E/- ication experiments 

the PISNBon shots. 

0 Communications Flight -- Operated two KC-135 alrcraft  and 

and UHF voice relay links in the PISHBon shots. 

0 Technical Flight -- Flew two KC-135 aircraft. one support- 
ing Hq USAP projects and the other supporting TU 8.1.1 

0 AFSC Plight -- Flew three KC-135 aircratt In support oE 
WD effects experiments in the FISHBOW shots. 

Medical Test Element. This element provided Clve C-118 and €ive c-54 air- 
cratt to support the retinal burn studies conducted by the Aerospace W c a l  
Division.  rooks AFB. Texas. for DASA. The C-54s were from various ~ i r  Force 
commands. while the C-118s were from the Naval Air Transport Wing. Atlantic. 
T m  msn from Naval Air Transport Squadron Six flew the C-118s. 

Calibration Element. This elomont Operated two KC-97 aircraft to calibrate 
the missile-tracking equipment installed at Johnston Island by Cubic Corpora- 
tion. The TIMMOee AIC National Guard Eurnished a Kc-97 and two aircrews: the 

fOrnia and Oklahoma National Guard units provided 16 additional personnel. 
second KC-97 was €ram the Georgia Air National Guard with two aircrews. Call- 

TASK UNIT 8.4.4. This unit. based at NAS BaCbcrS Point. Comprised the 8-52 
portion of the Drop and Diagnostics ElRUIeftt. but also did the maintenance on 
the C-130 diagnostic aircraft. The two 8-52s (Nos. 56-013 and 56-620) dropped 
the nuclear devices. In addition. TU 8.4.4 assisted TU 8.1.4 in handling. mat- 
ing. and loading the nuclear devices Into the B-52s. One 8-52 and crew was from 
APSW:. The second was a SAC aircraft and had twD crews during the course oC 
WMINIC. At Least one of the crews was €con the 4245th Strategic Uing. Sheppard 
AFB. Texas. 

Upon completion OF the Chrlstmaa Island airdrops. JTG 8.4 was disbanded 
and most of the aircraft returned to parent commands. Others. however. were 
retained in the proving ground9 tor the next phase of DDHINIC. Those returned 
to parent cmnands are as follows: 
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1 

1 
1 
1 
1 
1 

1 
i; 

AI rcraft 

C-54 Documentary Photography 

YB-50 Weather Reconnaissance 

RC-121 Controller and Radar 

U-2 High Level Photography 

1 C-135 Sample Return 

1 c-118 Sample Return 

2 H-21 LoglStlC Support 

18-52 Drop and Backup 

1 B-52 Drop and Backup 

2 B-57 Sampler 

4 B-57 Sampler 

1 B-57 Sampler 

1 B-57 sampler 

3 KC-135 

1 KC-135 

2 C-130 Diagnostic 

Parent unit 

MATS 

nATS 

A X  
SAC 

MATS 

MATS 

A n :  

AFSWC 

SAC 

MATS 

ADC 

03AFE 

AFSC 

AFSC 

SAC (retained at Kirtland) 

TAC (retained at KIKtlMd) 

Then, because of added airdrop missions to complemant the FISHBOWL shots, sev- 
eral aircraft were recalled and a new JTG 8.4 organization was established. 
The new organization was comprised of TU 8.4.3 at Hlckarn A W .  TU 8.4.4 at NAS 
Barbers Point. and JTG 8.4 representatives at Johnston Island. 

The new TU 8.4.3 wa8 compoood oE a Test Services Element (TE 8.4.3.1). a 
High-Altitub Element (TE 8.4.3.2). and typical staff sections such as Opera- 
tions. Materiel. Safety, ConmPunications. etc. (Reference c.4.3.1). Both TE 
8.4.3.1 and TE 8.4.3.2 were made up of flights. each flight performing the sane 
basic €unction as they did during the Christmas Island airdrops. Each flight 
also came from the same parent commands as before; basically only the numbers 
of personnel and aircraft were changed. TE 8.4.3.1 included the following 
flights and aircraEt: Documentary Photography (one RC-54). Air Control (four 
RC-121s). Weather Reconnaissance (five WB-50s). Weather Reporting. Calibratlon 
(one KC-97). and M i c a 1  Effects (one 92-54 and s i x  C-118s). TE 8.4.3.2 had 
the Eollowing flights: Weather (three U-2s). CoOPmUSllcations (two E-47s). Tech- 
nical (two KC-1351). and AFSC (three KC-1358). 

TU 8.4.4 at NAS Barbers Point was organized into sections. The sections 
included operations. Maintenance, Security. CoPrmunications. Weapons, Supply, 
and Instrumentation. The Operations section was the flying part of the organi- 

Branch was responsible for airdrop of the nuclear devices and used aircraEt 
No. 60-620. The C-130 Branch flew two C-130 diagnostic aircraft (Nos. 298 and 
299). The B-57 Branch had the sampler aircraft (eight E-57s. all D-models). 
Radiological saEety came under the 8-57 Branch. The Maintenance Section had 

Zatlon and had a B-52 Branch. a C-130 Branch. and a B-57 Branch. The 8-52 

I 
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corcespondlng mlntenance branches: 1.e.. 6-52. C-130. and 6-57. A s  with the 
components in TU 8.4.3, those in TU 8.4.4 had basically Identical prime func- 
tions as during the Christmas Island airdrops (Reference C.4.4.2). 

Statistics on the manning levels for JTC 8.4 are contained in Table 6. 

Table 6. Mllltary unlt m n n l n g  levels (DOMINIC). 

Jolnt Task Group 
Perlod Task Unlt 

(1962) (Shore) (Shlps) 8.4 8.6 8.7 8.1.3 8.1.5 8.1.7 Totals 
Endlng 8.3 8.3 ~ 

31 Jan 40 

28 Feb 348 

31 Mar 557 

30 Apr 1.068 

31 May 749 

30 Jun 842 

31 Jul 172 

31 Aug 89 

30 Sep 89 

31 Oct 205 

30 Nov 116 

31 Oec 75 

617 

1.056 

1,579 

13,785 

9.174 

8.006 

3.268 

561 

3.71 1 

4.245 

160 

0 

55 114 0 

93 274 . 37 

262 252 261 

1,367 254 223 

1.468 261 229 

1.192 253 212 

297 251 197 

64 186 21 

588 275 1 1  

784 342 10 

17 47 2 

3 22 2 

131 

155 

304 

499 

1.106 

1 .os5 

940 

214 

475 

807 

0 

0 

6 0 963 

8 0 1,971 

109 0 3.324 

128 0 17,324 

112 0 13.099 

102 0 11.662 

116 0 5.241 

88 80 1,303 

116 80 5,345 

116 81 6.590 

1 1  0 353 

16 0 118 

Source: Reference C.l.I. 

Jolnt Task Group 8.5 (AEC Support) 

JTC 8.5 was composed of clvllian personnel under contract to the AEC (Ref- 
erence C.1.E). It had three task units. two of which ware attached and per- 
formed a part of A 0 2  &d JTP 8 sclentlfic activities. Headquarters for k 8 . 5  
was In Las vegas. Nevada. 

TRSK UNIT 8.5.1 (H~N). Numbering over 2.000 contractor personnel. TU 8.5.1 
provided support to JTP 8 in construction and renovation of facilities (build- 
i n g s  And equipment) to be used for WnINIc. Their efforts involved almost every 
Paclflc lsland where a WnINIC slte exlsted. Table 7 shows island locations 
used in DCmINIC. TU 8.5.1 had a Pacific operations Branch at Honolulu and 
three sections at Christmas. Johnston. and Tutulla islands. TU 8.5.1 also in- 
stalled thm AeC ccdmunlcation networks at Christmas. Johnston, and the Hawallan 
Islands. At Christmas Island it provided security guards for seven guardposts. 
operated a structural fire department and a crash rescue fire deportment 
(buildings and aircraft. respectively). staffed a hospltal and two first-aid 
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Table 7 .  P a c l f l c  l o c a t l o n s  used I n  DDMINIC, 

Element P a r t l c l p a t l o n  
~~ 

Rocket 
Headquarters Technical Launch 

Locat lon  Elementa Weather Radsafe P r o j e c t  S l t e  EOOb 

i 

i 

Chr 1 s t M S  
Johns ton  
Fannlng 
Washlngton 
Pa 1 myra 
Hawa l l 
Oahu 
Kaual 
Falrbanks. Alaska 
Adak 
Shemya 
A t t u  
MI dway 
Japan 
Wake 
Okl nawa 
French F r l g a t e  Shoals 
P h l l l p p l n e s  
Guam 
Truk 
Ponape 
Kwaj a1 e l  n 
Darwin, A u s t r a l l a  
Maj uro  
Guadalcanal 
Canton 
V l t l  Levu. F I J I  
T u t u l l a .  Samoa 
Tongatabu 
Papeete. T a h t t l  
Nuku Hlva. Marquesas 

X X 
X X 

X 
X 

X X 
X 

X 

X 

X 
X 
X 
X .  
X 

X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X X X 
X X X 

X 
X 
X X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Notes: 
a 

bExploslve Ordnance Dlsposal  

Source: Reference C.1.A. 

JTF 8 Headquarters. 
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stations. and provided many other services. These other services included oper-  
ating the dining hall. the laundry, post office. barber shop. and stores, 1t 
also PRrEOrmed radsafe monitoring and hauled concaminaced water from a i r c r a f t  
decontamination facllitleS to the disposal site. 

At Johnston Island TU 8.5.1 also performed radsaEe monitoring and provided 
the workers who decontaminated the Thor Launch pad that became contaminated on 
25 July 1962. It staEfed a medical facility on Johnston Island and provided 
additional services similar to those on Christmas Island. 

TASK UNIT 8.5.2. These 57 personnel StaEfed the JTF 8 Hazards Evaluation 
Branch and were knowledgeable in nuclear explosion effects. The unit was made 
up of personnel Erom Scrlpps Institution of Oceanography. LASL. LRL. Sandia, 
the U.S. Weather Bureau, M d  the U.S. Navy Hydrographic OfEice. It assisted in 
evaluating each scheduled detonation from a saEety viewpoint to include fall- 
out, air shock, thermal. nuclear radiation. and water waves (ReEerence C.1.A. 
pp. 18 and 19). 

TASK UNIT 8.5.3 Six men from the UnlVScSlty of Uashlngton stafEed this 
task unit. which perCormsd extensive preoperational radiological sampling in 
the PaciEic area. samples of fish, other EoodstufEs. and water were analyzed 
to establish baseline radlological conditions before WnINIC detonations began 
and after the conclusion of WnINIC (Reference C.1.N. p. 18). 

J o l n t  T a s k  Group 8.6 ( J o h n s t o n  I s l a n d  Base C o m n d )  

This task group was the base command that supported all elements oE JTF 8 
located on Johnston Island. Personnel from all the services and civilians were 
included in JTC 8.6. Uniquely. JTC 8.6 included units or detachments from the 
other joint task groups. This boc~)mss clearer by a discussion of how its Eunc- 
tions were carried out through seven task units. in addition to some temporary 
units that were assigfmd to it. JTG 8.6 maintained a stafE that resembled a 
"mini-JTG 8" StafE (Reference C.1.P). 

TASK UNIT 8.6.1. The Air Force 6488th Air Base Squadron operated the Air 
Force Supply, Base Operations. Post Office, Base .Exchange. Recreation Center. 
Officer and Nco clubs, and Radio station w. Personnel from TU 8.6.1 also 
assisted TU 8.5.1 in operating the W L  system. aircraft crash rescue detail. 
M d  various shops and plants. 

TASK UNIT 8.6.2. The Air Force 1957th Comunlcations Group. Detachment 1, 
operated the Base Communication Center. PaciClc Air Force (PFCAF) Couunander's 
Voice Circuit, Air TrafCIc Control Tower. NUtS Radio Station. and the base 
telephone system. 

TASK UNIT 8.6.3. The Air Force 1502nd Air Transport Wing. Detachment 6. 
carried out all air terminal passenger and cargo activities. 

TASK UNIT 8.6.4. The 1st Platoon of the 524th nilitary Police Company 
(Army) provided security. criminal investigations, vehicular traffic control. 
and the saEeguarding oE IiCe and property. 
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T ~ K  UNIT 8 . 6 . 5 .  The Helicopter Detachment of the 81st Transportation Com- 
pany (~rmy) assisted in SAR mlssions,  area surveillance out to 15 nmi (28 km) 
at sea, helicopter transportation. and calibration of scientific instruments. 

TASK ELEMENT 8.3.9.6. This Navy Unit. a part Of JTG 8.3, was the Johnston 
Island m a t  Group that provided water transportation and waterborne SAR 
miss Ions, 

TASK UNIT 8.5.1. HhN personnel In the Johnston Island section. with 
assistance Prom the A i r  Force, owrated all base Cacilities not assigned to 
TU 8.6.1 or TV 8 .6 .2 .  n-ly. a dining hall. Elre department, laundry, snack 
bar, and several shops and plants. 

I n  addition to the above units. there were Other service units under 
jn; 8.6 for short periods. The U.S. Army corps of Engineers dredge. USAS 
DaVidson. conducted dredging Operations in March 1962. During the same period 
the u.9. Navy Underwater De~lltlOn Team 11 cleared the channel bottom and 
pier area. U.S. Navy Amphibious Construction Battalion 1 installed and operated 
fuel lines between the air terminal and OfEShOKe fuel barges from September 
through NOVembsr. 

Jotnt Task Group 8.7 (Chr ls tmas  Island Base C o m n d )  

personnel from all the military services and Tu 8.5.1 civilians were rep- 
resented i n  JTG 8.7. This task group p e c f o d  many activities like those oP 
JTG 8 . 6 .  but it was not organized into separate task units. The activities of 
TU 8.5.1 on ChKlStmdS Island are described above under TU 8.5.1 (Reference 
C.1.F). 

JTG 8.7 had 11 functions: 

surgeon Special projects (operations) 

Chaplain Comunicatlons 

Provost Marshal Bulk fuel detachment 

AdminiStKatiOll POL 

DlSbUKSlng Post Office 

Base Exchange 

special Projects (Operations) was the Navy unit identified as TE 8.3.9.7. 
the Christmas Island Boat Croup. These personnel partlcipated In waterborne 
SAR misslons and provided water transportation. 

The Surgeon (JTG 8.7 Hedlcal OEflCeK) supervised two medical areas, dental 
and preventive medicine. Medical Pacillties for military personnel were staffed 
by the U.S. A m y .  PaciZic. The same facilities were used for civilians. but 
were staffed by physicians. dentists. and aidmen under contract to TU 8.5.1 
(HhN). Preventive medicine consisted of inspecting the dining hall and living 
quarters. human waste disposal. and testing the drinking water. 

59 



Personnel from all sewices and TU 8.5.1 (HhN) were used €or POL support. 
eOL management was a major problem €or JTG 8.7 because of the dlFEerent proce- 
dures and techniques among the services.  The V.S.  narlne Corps installed bulk 
Fuel storage systems and the U.S. Army bui:t a 29-mile (47-km) plpellne. Fuel 
requirements were submitted to the Naval Fuel Supply Center at Pearl Harbor. 
JTG 8.3 withdrew Euel for boats. vehicles. and vessels: Jrr. 8.4 wlthdrew fuel 
€or aircraft and vehicles: JTG 8.5 withdrw Fuel tor vehicles. Fuel was also 
occasionally supplied to the British hosts. 

Administration operated tho mal1 and records section. staffed classlCied 
document control. and prepared travel orders (0.9.. €or sample courier ot t i -  
COTS). Twenty-four oFCicers (who came From JTF 8 Headquarters and subordinate 
commands) were used as couriers For sample returns €rem Christmas Island. 

Disbursing maincained approximately 900 Navy and Marine Corps pay recordr. 
80 A i r  Force pay records. and 70 Army pay cocords. plus about 2,000 per diem 
payments per month to military and clvll service (e.g.. U.S. Publlc Health 
Service. DA3A civilians) personnel. 

The Provost Marshal was responsible toc socurlty. Personnel trom the 524th 
Military Police Company (Army) and Tu 8.5.1 (H&N) provided security guards. 

Table 8 sumarlzes JTG 8.6 and JTG 8.7 UmMitIg. 

Table 8. Base tsland comnand mannlng levels (DOMINIC). 

Jolnt Task Group 8.6 Jolnt Task Group 8.7 
(Johnston Island) (Chrlstmas Island) 

Functlon Offlcers Enllsted Offlcers Enllsted 

Comnander and Aldc 2 0 1 0 

Deputy Comnander, Protocol 2 

Admlnlstratlon. Chaplaln 3 6 3 2 
Operatlons (Includlng alr) 1 84 --- _-- 

1 --- --- 

Mllltary Pollce Detachment 2 26 2 29 

Medlcal 2 3 2 3 

Comnunlcatlons 

Postal 

POL Operattons 

0 107 5 130 

0 1 1 7 

--- --- 1 8 

Bulk Fuel Detachment --- --- 2 49 

Oisburslng --- --- 1 10 

Totals 12 228 18 238 

Source: Reference C.1.I. 
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Temporary Task Groups 

JTG 8.8 and Jn; 8.9 were temporary task groups formed for FRIGATE BIRD and 
SWORDFISH. respectively. the Special Navy events. The Navy Deputy to JTF 8 was 
appointed commander of both groups and used his staff from JTC 8.3 for the 
preparation Of detailed operational plans and the coordination of participating 
JTF 8 elements and other naval forces under the operational control of CJTF 8. 
In this manner all participants CePOrted to WTF 8 through a single well- 
established and experienced subordinate headquarters. After s~oRDFISH and 
FRIGATE BIRD. some wits were released to their type COmm(Lnders. much of the 
initial plannlng was done by the JTF 8 staff. and throughout both operations 
CJTF 8 retained command control using 24-hour comnunications between the 
Christmas Island Command -st and the CJTF 8 flagship. These task groups are 
further discussed in Chapters 5 and 6. 

J O I N T  TASK FORCE 8 MANNING SUMMARY 

Figure 17 is a graphical illustration of the JTF 8 manning. This figure 
has curves for military personnel. various categories of civilian personnel, 
and the JTF 8 grand total as a fUnCtlOn of time. The peak grand total in early 
m y  1962 is shown as a u t  19.500. Table 6 contains statistics for those oc- 
ganizations that were predominantly military. JTG 8.3 was. of course, predomi- 
nantly Navy, and JTG 8.4 W a s  pCedOmlnantly Air Force. Personnel in all services 
were in JTC 8.6. JTC 8.7 and TU 8.1.3. while TU 8.1.5 was Air Force and TU 
8.1.7 was Army. 

Table 9 contains statistics for the average population at Johnston and 
Christmas islands. These statistics pertain to DOMINIC participants and do not 
Include, for example. the British and the native plantation workers on Christ- 
mas Island. Both Tables 8 and 9 show the large changes in manning levels during 
DOMINIC. 
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Table 9. Average populatlon at Johnston and Chrtstmas Islands 
durlng DOMINIC. 

Pertod Johnston Island Chrlstmas Island 
- 

12 - 31 Jan 1962 
1 - 28 Feb 1962 

19 - 28 Feb 1962 
1 - 31 Mar 1962 
1 - 30 Apr 1962 
1 - 31 May 1962 
1 - 30 Jun 1962 
1 - 31 Jul 1962 

1 - 31 Aug 1962 

1 - 30 Sep 1962 
1 - 31 Oct 1962 

1 - 30 Nov 1962 
1 - 31 Oec 1962 

105 

151 

Note a 
360 

441 

535 

565 
520 

31 1 

483 

793 

378 

115 

Note a 
Note a 

37 

460 

1,350 

1,769 

1.475 
6B5 

68 

18 

16 

15 

15 

Note: 

aOata not avallable. 

Source: Reference C.l.I. 
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CHAPTER 2 

RADIOLOGICAL SAFETY 

Annex J to Joint Task Force 8 (JTF 8 )  operationo Order 2-62, entitled 
Radioloaical Safetv Omratlons. was the basis for all radiological safety 
(radsafe) oprrations in WnlNIC. Appendix A 1s a reproduction of this annex. 
The principles OC Radiolwical Safetv Omcations had the concurrence of the 
military services and the Atomic Energy Commission (AEC). The most general 
rule established in this otder was that the radiological safety of all ta6k 
force personnel was the responslbllity of commanders at all levels and that 
radsafe activities were to be pe~Eormcd through normal command channels. 

RADIOLOGICAL SAFETY ORGANIZATION AN0 TASKS 

The commander of JTF 8 (CJTF 8 )  had overall radsaEe responsibility. His 
specific responslbilities included informing the Commander i n  Chief. Pacific 
(CINCPAC). if radiological problems developed outside the JTF 8 operations 
area, establishing and maintaining stations for offsite monitoring, and estab- 
lishing and announcing the times and areas fOK safe task force operations 
following the detonations in the atmosphere. The radsafr organitatlono sOt up 
within the JTF 8 headquarters are discussed immediately below, tollowed by the 
radsafe activities of the several task units. 

JTF 8 had a Task Force Hazards Control Center (Branch) and a Task Force 
Radsafe Branch. Both *rere under the operational control of the JTP 8 Assistant 
Chief of StaEf €OK Operations and Plans (5-3). In addition. the JTP 8 Opera- 
tions Order 2-62 established an oEfsite radsafe program that led to participa- 
tion by the U.S. Public Health Service (ZRPHS). among others, in WnlNIC 
operations. 

Hazards C o n t r o l  C e n t e r  ( B r a n c h )  

The Hazards Control Center (Branch) was Colllposed of t w  units: the Hazards 
EValuation Branch and the Fallout elotting Center. Their €unctions are de- 
SCribW blow. 

HRZARDS EVALUATION ‘am-. Tht Hazards Evaluation Branch predicted explo- 
SiOn efEects and intetpcetcd than In terms OE potential hazards to populated 
areas Within 1,500 mi (2,780 )an) of the detonation. It perfocmed calculations 
to predict tbK-1, blast. and water wave effects ranges and conducted exper- 
iments to collect data (Reference C.1.A. p. 19). The branch was m m e d  by 
personnel from u s  Al-s scientific Laboratory (LASL), Lawrence Radiation 
Laboratory (LRL), Sandia corporation. U.S. Weather Bureau, Scripps Institution 
Of OCeallography, and the Navy HydKogtaphiC Office. 

~ -. .--- FALLOUT PLOTTING CENTER (FOPC). @ F O E  Plotted the predicted air and 
radiological exclusion (KadeX) area. Entry t o  a radex area was rigidly 

~ C o b t r o l l e d .  after each detonation. the F O X  Plotted the actual air and surface 
radlogct Ivity . A- 
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R a d s a f e  B r a n c h  

m e  RadsaEe Branch accomplished the remainder oE the radsafe Eunctions as 
in Figure 18. Table 10 lists the SPeClfiC supporting tasks performed by 

the Ra&afe Branch by location. The tasks OE the RadsaEe Branch were to (Ref- 
erence C.I.N. P. A - 1 ) :  

provide necessary Wlpcnent (clothing and instruments) for 
support of Operations associated With contaminated areas 
and facilities 

provide dosimetry service for JTF 8 and visitors to include 
issuing and processing f i l m  badges and maintenance of re- 
quired records 
operate a radiochemlrtry laboratory to support ofesite 
radsafe monitoring stations 

e Provide trained personnel to advise and assist task Eorce 
personnel in their radsafe duties. 

MONITORING AND DECONTAMINATION SECTION 

J O ~ N S T O N  I S A h D  
BARBERS POINT, hAWAI 

ChRlSTMAS ISLAhD -- 

COMMANDER n JOINT TASK FORCE 8 

. 
FILM BADGE ISSUE SECTION 

CHRISTMAS ISLAND 
JOHNSTON ISLAND 
HONOLdLd HAWAII 

A 

ACOFS, 5-3 a 
SUPPLY A N 0  EQUIPMENT ISSUE SECTION 

JOHNSTON ISLAND 
HONOLULU, HAWAII 

CHRISTMAS ISLAND -- 

I 

DOSIMETRY AND RECORDSSECTION 
CHRISTMAS ISLANO 
HONOLULU. HAWAII 
NEVADA TEST SITE 

1 

CHIEF 1 

I OFF-SITE SURVEILLANCE SECTION 
STATIONS SHOWN I N  FIGURE 19 

INSTRUMENT MAINTENANCE SECTION 
CHRISTMAS ISLAND 
1OHNSTON ISLAND I 

I I 1 
F l g u r e  18. H e a d q u a r t e r s .  J o l n t  T a s k  F o r c e  8 f u n c t l o n a l  r a d t o l o g l c a l  s a f e t y  

o r g a n t z a t l o n .  D O M I N I C .  
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Table 10. Jolnt Task Force 8 Radsafe Branch actlvltles at 
varlous locatlons. DOMINIC. 

~ ~ ~~ ~~ 

Locat lon Act lvl t les 

Chrtstmas Island Area monltorlng 
(25 Apr 62-11 Jul 62) Alrcraft decontamlnatlon 

Personnel and equlpment decontarnlnatlon 
Fllm badge Issue and collectlon 
Photodoslmetry 
Protectlve clothlng and equlpment Issue 
Instrument malntenance 
Sample return 

Johnston Island Area monltorlng and decontamlnatlon 
(3 Jun 62-3 Nov 62) Alrcraft decontamlnatlon 

Personnel and equlpment decontamlnatlon 
Fllm badge Issue and collectlon 
Protective clothlng and equlpment Issue 
Instrument malntenance 
Sample return 
Sclentlflc-pod recovery 

Off Slte Envlronmental monltorlng 
(15 Mar 62-15 Dec 6 2 )  Sample collectlon 

Honolulu, Hauall Pho todos Ime try 
(15 Mar 62-15 Oec 62) Protectlve clothlng and equlpment Issue 

Radlochemlcal analysls 9 

HAS Barbers Polnt. Hauall Aircraft decontamlnatlon 
( 2  Oct 62-3 Nov 62) Personnel and equlpment decontamlnatlon 

Nevada Test Slte Photodos tme try 
(IS Dec 62-30 Jan 63) 

Source: Reference C.1.N. p. A-7. 

Jolnt Task Group 8.3 (Navy) 

Joint Task Group 8.3 (JTC 8.3) established its radsa€e oEflce i n  the Oper- 
ations and Plans (N-3) Section OE their headquarters. Requirements imposed by 
JTP 8 on JTO 8.3 Included (Reference B.O.l. Annex J): 

0 Responsibility Eoc radiologlcal saeety o f  all assigned and 

0 Provision OC monitors and decontamination ccews aboard 

0 Establishment and maintenance OE radsate centers as re- 

attached personnel 

each ship 

qulred for afloat operations 
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provision of Navy aircraft support for radiological sur- 
veys. cloud tracking. and other postshot radsafe operations 

preparation of pertinent reports from radsafe reconnais- 
sance and barrier patrol aircraft through the appropriate 
operations centers 

Establishment and maintenance Of radsafe monitor and de- 
contamination services for any alrcraft and CKW assigned 
to any element of JTP 8. 

jn; 8.3 published Its Operation Order 1-62 on 26 March 1962 (Reference 
~ ~ 3 . 2 ) ~  which further detailed radsafe responsibllities within the Navy task 

forms and a set of instructions on film badges to be explained to all m 8.3 
personnel. 

group. This Included SpeCIEIC PrOCOdUreS for handling the N A m  1432 (1-62) 

~ n ;  8.3 required film badges on four representative topside areas and the 
bridge of every ship and iSSUe Of DT6O/W dosimeters to Crewmenb~rs (Reference 
8.3.2. pp. E-1-2 and E-1-3). 

The ~ n ;  8.3 Op Order permitted no PZV aerial radiological missions to enter 
are08 with an Intensity Over 3 R/hr under any circumstances. This plan recom- 
mended that P N  aircraft should begin turning away when intensity reached 0.003 
to 0.004 R/hr. Inflight reports were required at least every half-hour and a 
special report was r e q U l C d  when the Intensity reached 0.010 W h r  (Reference 
B.3.2, p. E-6-1). 

A set of Cadsafe instructions for recovery of scientific pods. missile 
nosecones. and target rafts was also included in the Op Plan. Under no circup- 
stances were the p d s  to corm in contact with skin because of predicted high 
beta radiation. All recovery work with target rafts required personnel to be 
dressed in complete protective clothing. The plan called for the sinking of 
any raft with an intensity of 10 R/hr or more. Although none neared this read- 
ing, some were sunk instead of being salvaged. 

Recognizing the possibility of alpha contamination at Johnston Island, JTG 
8.3 established criteria for Maximum Permissible Limits (PIPL) of alpha contam- 
ination. a subject not addressed by the JTP 8 M L .  The MPL set by .MG 8.3 were 
in units of counts per minute per 5 5  4 ( ~ ~ 5 5  cm2). FOC vehicles and 
equipment. the MPL was 200 C P W 5 5  d: for personnel outer clothing, includ- 
ing shoes. 500 C W 5 5  d: and for skin. underclothing. or respiratory pro- 
tective devlces. 100 C W 5 5  4 (Reference 8.3.2. p. E-7-2). 

subsequent orders published by elements in the JTc 8.3 organization en- 
forced both the JTP 8 criteria and the JTc 8.3 Operations Order 1-62 (Refer- 
ences 8.3.2. 8.4.2. 8.5.2. and B.6.2). 

Because the underwater detonation. SYDRDPTSH. was expected to produce sig- 
nificant radioactive contamination in the vicinity of the burst. plans called 
for the Complete evacuation from the danger area around the detonation site of 
vessels not directly participating in the operation. 
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Radsafe planning by JTG 8.4 was based on the consideration th 1 t the primary J o l n t  Task Group 8.4 (A l r  F o r c e )  

radiation exposure potential would result from sampler aircraft penetrating 
nuclear clouds. Radiation could also expose sample-removal. aircaaft decontam- 
ination. and aircraft maintenance personnel as they worked od contaminated 
aircraft. I 

Air Force P h M I n g  for WMINIC was done by the Air Fo 
Center (AFSUC) at Kirtland AFB. New Mexico. Operation Plan 
comprehensive Radsate Annex. was published in late 1961 (Re 
of the cadsate features of this plan subsequently appeared 
plan. In January 1962 JTG 8.4 published 
erence 8.4.4). with a comprehensive radsafe annex. On 19 February 1962 m- 
tions Plan 2-62 (Reference B.4.6) was published by JTG 8.4. which superseded 
previous documents. 

Radsafe responsibilities assigned to JTG 8.4 by JTF 8 included (Reference 
8 . 0 . 1 ,  Annex J): 

The radiological safety of all assignWattached personnel 

Provision of aircraft support for cloud tracking and other 
postshot radsafe operations 

E8tablishment and maintenance of radsafe monitor and de- 
contamination services for all aircraft and crews assigned 
to JTP 8 as required 

Provision of crew and monitoring 8ervices for the removal 
of radioactive samples collected by aircraft 

Operation of the sample Return Compound 

Reporting air cadiation intensities encountered on weather 
and cloud-tracking tllghto and at outlying weather stations 

Establishment and maintenance of radsafe centers as re- 
quired: the Christmas Island Radsafe Center functions were 
to: 

-- Perform radiological surveys as necessary 
-.- Perform cadsafe lnrtrwnt maintsnance 

-- Maintain personnel decontamination facilities 
-- Maintain a Plutonium Decontamination Team. 

JTG 8.4 establi8hed its Radsate Office in the Headquarters Operations Sec- 
tion. It was placed under the control of the JTG 8.4 Radsate OfClcet. who was 
an advisor to WTG 8.4 on radsafe matters. The Radsafe Officer was responsible 
for setting radsafe policy, controlling the Air Force dosimetry program. radio- 
logical safety of samplos aboard sample-return aircraft. dissemination of radex 

a code word for Air Force readiness plans to conduct atmos- 



information. providing radsafe monitors for distinguished visitor flights. and 

on Christmas Island. SPc 8.4 radsafe functions were accomplished by Task 

frainlng jn; 8.4 cadsafe monitors (Reference 8.4.14). 

unit (TU) 8.4.2. These included: 

Removal of gaseous and PmtlCUlate Samples from sampler 
aircraft and packaging and Placing them aboard special 
sample-return aircraft 

Decontaminating aircraft at the decontamlnation pad wing 
vehicles with high-pressure hoses 

Honitoclng aircraft to ensure low enough radiation levels 
for flight or maintenance 
operating the personnel decontamination facility and asso- 
ciated laundry for contaminated clothing 

operating the JTP 8 Radsafe Center. including radiological 
surveys of Christmas Island. radsafe instrument minte- 
nance, and the maintenance of a Plutonium Decontamination 
Team. 

on j o m t o n  Island. JTG 8.4 had fewer radsafe responslbillties. B-57 s-- 
aircraft routinely landed at Johnston Island after sampling the clouds 

from airdrop shots in that vicinity. me aircrews were processed through the 
persome1 decontamination facility on Johnston Island. Although no aircraft 
decontamination was done on Johnston Island. the samples were removed. pack- 
aged. and returned to the mainland laboratories Vla special Sample-return 
flights. Contaminated aircraft were left standing overnight to reduce radiation 
levels by natural decay and were then flown to Naval Air Station (NAS) Barbers 
Point, nawaii. by the Same crew for decontamination and maintenance (Reference 
c.1.~). Other than the B-57 samplers. there is no record of any aircraft con- 
tamination during MINIC. 

On Oahu, Hawaii. J”G 8.4 Omrated f C O m  t210 bases: Hickam AFg and NAS Bac- 
bers Wlnt. TU 8.4.3 was located at Hickam A W  and was responsible for weather 
reporting, commLlnlcatloM. some Department of Defense (WD)  experiments. and 
calibrating mlssile-tracking equipment using equipment aboard c-97 aircraft. 
These aiccraCt and personnel were not Oxposed to radioactive contamination. 

Tu 8.4.4 was located at NAS Barbers Point and was responsible for dropping 
the 29 nuclear weapons from Its two B-52s. For the five airdrops near Johnston 
Island in the fall of 1962. the two diagnostic C-130s and the eight sampler 
B-57s were also assigned to TU 8.4.4 at NAS Barbers Point. Rigid nuclear safety 
procedures were placed in effect for handling. mating. and loading the nuclear 
woapons on the B-52 drop aircraft. All procedures were approved. and written 
checklists were extensively used. The Air Force team was glven a rlgld lnspec- 
tion before the first nuclear weapon was dropped. LAsL. LRL. and Sandia person- 
nel supervised and assisted in these operations. Prearming and release control 
witches aboard the aircraft were locked and sealed. Emergency procedures re- 
quired that the weapon be Safed against any possible nuclear detonation and 
that it be jettisoned over water at least 10 mi (18.5 km) from land, if pos- 
sible (Reference B.4.14. Appendix 3. Annex E). 
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To 8.4.4 established and operated aircraft and personnel decontamination 
centers at NAS BarbQrr Point for the 8-57 sampler aircraft and crews, using 
men drown from many elements of TU 8.4.4 to provide decontamination crews for 
the E-57 aircraft. Monitors checked the alrcraEt after they wore decontaminated 
to ensure the sa ety of the maintenance personnel who worked on them. A rodia- 
tlon monitor companied all 8-52 and E-130 flights to measure any radloactlv- 
ity the air r Et might encounter. TU 8.4.4 issued and controlled the film 

assigned personnel and routinely returned them to the Honolulu 
Radiologica boratory for processing. TU 8.4.4 also had personnel stationed 
badges for 

on Johnston Island to remove particulate and gaseous samples Erom the 8-57 
sampler aircraft when they returned from cloud sampling. 

si' 
J o l n t  Task Group 8.5 (AEC Support)  

Holmes 6 Narver (HhN) was the AEC contractor at Johnston Island responsible 
for stafZ1ng JTG 8.5. In addition to radsafe responsibility for assigned or 
attached personnel, JTG 8.5 was tasked by JTF 8 to assist the JTF 8 Radsafe 
Branch in providing radiological services for operations in contaminated areas, 
including personnel. instruments, and equipment. JTG 8.5 also made high-density 
goggles and disposable clothing available to all task groups. 

on Johnston Island JTG 8.5 was responsible for surface radiological moni- 
toring. It also constructed and operated the personnel decontamination tent on 
Johnston Island and constructed an aircraft decontamination facility (Reference 
B.O.l. lvLnex J). 

J o l n t  Task Groups 8.6 and 8.7 (8ase I s l a n d  C o m n d s )  

JTG 8.6 (Christmas Island) and JTG 8.1 (Johnston Island) were assigned n6 
detailed radsafe €unctions other than the responsibility for all assigned or 
attached personnel. Since elements oE JTF 8.3. JTF 8.4. and JTG 8.5 came under 
each base commsnd. each inherited similar responsibilities. 

J o l n t  Task Groups 8.8 and 8.9 

JTG 8.8 and JTG 8.9 were responsible for the Polaris missile shot and the 
SWORDFISH antisUbmarine rocket (ASROC) shot. respectively. They had no added 
radsafe responsibilities. other than those in the basic JTG 8.3 ODerations Plan 
1-62 that covered radiological saLety and was retained i n  effect for these two 
operations. 

OFFSITE RADIOLOGICAL SAFETY 

Through a nemrandum of Understanding. JTF 8 enlisted the assistance of 
the OSWS in establishing M extensive offsite radiological monitoring program 
(C.1.N). U.S. public Health Service (VSPHS) officers staffed a radsafe monitor- 
ing program on 19 inhabited islands around the Pacific ocean. Under the terms 

Hq JTF 8. Figure 19 shows the radsafe stations. 

! 
I 

I 
l 

Of the memorandum. the UspHs also operated a Eallout MsessmDnt center within I 

The four primary stations were manned by US= officers, the slx secondary 
stations were operated by task force project groups and weather groups. The 

I 
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nine background stations were also operated by task force or weather groups. 
except for Tahiti and N u b  Hiva. which were operated by French personnel. A 
m r e  complete discussion of this netwrk is contained in the subsection de- 
scribing the JTF 8 WDathsr organizations ("Weather Prediction"). 
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RADIOLOGICAL SAFETY STANDARDS 

The National Council on Radlation Protection and Measuremhnts (K1RP) was 
the primary U.S. professional organization concerned with radiation protection 
in the 1950s. NCRP had been In existence since 1929 under several different 
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names. It was not connected wlth OK controlled by the Federal Government. The 
Government agency charged with recommending occupational and public whole-body 
exposure allowances was the Federal Radiation Council (FRC). established In 
1958 by Executive order 10831. 

X R P  standards of 0.3 redweek' (maximum). 3 red13 weeks. 12 rem/year 
(maximum). and an accumulated lifetime maximum of 5 rem (N-18)t were estab- 
lished in 1958 and were generally reflected In the Standards adopted for the 
1958 weapon test series. In 1960 the FRC set standards that differed from those 
of the NCRe In two minor respects. First, it did not recognize the 0 . 3  rewweek 
as a standard. but instead permitted 3.0 rem per 13 consecutive weeks. second, 
It set an average annual standard of 5 redyear while keeping the annual a- = of 12 redyear. The NCRP revised its standards to agree wlth those of the 
FRC in 1971. 

Mximum Permissible E X ~ ~ S U K O S  (HPE) were defined for DOMINIC personnel and. 
with two exceptions. the UPE were the same as the FRC standards. The f i r s t  ex- 
ception was a special W E  of 20 rem for aircrews. maintenance personnel. and 
sample recovery personnel associated with cloud-sampling aircraft. The socond 
exception was an added restriction EOK any 18-YeaK-Old participants. Their EIPE 
was 1.25 rem (compared to the FRC 3 rem) per 13 consecutive weeks. Personnel 
under 18 years of age were not all- any exposure. In addition. the MPE €OK 

an smsrgency situation was set at 25 rem and €or a grave emergency at 50 rep. 
Twenty-five rem was not to be Considered limiting in a sltuation where life- 
saving procedures were ~ ~ q ~ i ~ e d .  but the limits in that case were not spelled 
out. 

A third was the after-the-fact exception: personnel aboard USS Sioux 
(ATP-75) were authorized a special WE of 7.0 rem to complete their mission-of 
collecting radioactive water samples following the underwater SWORDFISH test 
(Reference D.5. Appendix 1. p. 6) .  This authorization was made by C3TG 8.3 
l&lately after the first Sample W a  COlleCtsd. 

Maximum Permissible Limits (HPL) were a set of rules EOK controlling radlo- 
logical contamination in drinking water and air. for skin and hair. and for 
ships. aircraft, and vehicles. Table 11 is a summary of the JTF 8 UPL criteria. 

RADIOLOGICAL SAFETY EOUIPMENT 
Radiation detection instruments and equipment were obtained from the Nevada 

Test Site (t.1~31 or were purchased (Reference C.1.N). Table 12 contains a de- 
tailed list of the items acquired €OK use at the many different locations in 
the eaclflc. H&N (TU 8 .5 .1 )  was the principal supplier through contract pur- 
chases. Instrument and equipment repair was accomplished at Christmas and 

The term "rem" defines an abSorbd dose, wherees the term "roentgen" (R) de- 
fines an exposure. Generally, badge readings (in roentgens) were used as a 
one-to-one masure of absorbed dose (rem) In the test series. In this report 
the exposure unit is generally used. 

tIndivldual dose fOtmula based on 5 rem times the lndividual's age (N) minus 
18. 
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Table 11. Maxlmum Permlsslble Llmlt crlterla for DOMINIC. 
~ 

personnel and Clothlng 0.001 R/hr (sktn) 
0.002 R/hr (underclothlng) 
0.007 R/hr (Outer clothlng) 

Vehlcles 

Shlps and Boats 

Alrcraft 

0.007 R/hra (lnterlor) 
0.007 R/hr (outer surface measured 

at 5 to 6 Inches) 

No crlterla for the operatlon. 
Oecontamlnate at the end of DOMINIC 
to 0.015 R/day (beta and g a m )  and no 
detectable a1pha.b 

0.007 R/hr (lnterlor) 
3 R/hr (llmlt of cloud penetra- 

tlon for cloud-tracklng 
alrcraft) 

Ortnklng Water 10-3 pcl/ccc (beta/gamna emlttcrs) 

Alr 10-7 pcl/cc 

Notes: 

bA,ppendlx I .  Annex J ,  op Plan 2-62. paragraph i a ( c )  (reproduced l n  Appen- 

a 0.005 R/hr lf measured by AN/POR-27J lnstrument. 

dlx A of t h l s  report). 
C 
A mlcrocurle (pC1) 1s a unlt of radloactlvlty meanlng 3.7 x l o4  
dlslntegratlons per second. 

Source: Reference B . O . l .  Annex 3. 
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Johnston islands by JTF 8 personnel. assisted by personnel from the Eberline 
corporation. 

R A D I O L O G I C A L  S A F E T Y  T R A I N I N G  

personnel assigned to the JTF 8 Radsafe Branch had gained experience from 
previous test series and required little training. JTG 8.3 and ~n; 8.4 con- 
ducted separate 1-k treining Programs for their cadsafe personnel. scien- 
tific task units and JlC 8.5 provlded their own monitors EOK recovery and 
construction missions. respectively (Reference C.1.N. p. A-5). 

R A D I O L O G I C A L  S A F E T Y  F A C I L I T I E S  

Chrtstmas Island 
A photodosimetry section and a film badge program were established on 

Christmas Island. The SQCtiOn On the DOSilWtKy Program in this chapter dis- 
cusses these activities in some detail. A n  aircraft decontamination pad at 
Christmas Island. Which had OKiginallY been Used by the British roar the same 
purpose, was also established. A personnel decontamination facility and a 
contaminated clothing laundry were near the decontamination pad. In addition. 
facilities for repairing cadsafe instruments. issuing cadsafe equipment, curd 
wnitoring radiation at several locations were available (ReEerence c.1.~). 

Johnston Island 
Although an aircraft decontamination pad was constructed near the runway 

on Johnston Island. it was never used. Johnston Island cadsafe facilities had 
the capability to repair tadsafe instruments and Issue cadsafe equipment. Film 
badges were also issued at Johnston Island. but processing was done in Hono- 
lulu. A radiological monitoring station was also located on JohnstOn ~sland. 

TO support scientific measurements that required the recovery of KadiOaC- 
tive missile pods from the sea. a special area was set aside at Johnston Island 
for the pods until they were turned over to scientists. f i l s  was designated a 
radex area and was located between two unused fuel storage tanks connected by 
an 18-foot (6.3-mster) high earth embankment. The fourth side of the area was 
open to the sea. This area was located on the south side of the runway and 1s 
shown in Figure 10. Three concrete wells. sunk Into the earth embonkment. 
were built to store the radioactive pods. Also. an open-top "hot" cell with a 
lead-shield front and a remote-handling device had been installed. Placement 
of a pod in a "hot" cell 1s s h m  In Figure 20. The delivery area (located be- 
tween the tanks and the embankment) was covered with old mattresses to accom- 
modate helicopter delivery of the pods after recovery at sea. 

A personnel decontamination facility was established at Johnston Island 
after the aborted Thor missile launch and subsequent fire on 25 July produced 
local contamination. Dotails of this incident are given in Chapter 7. 

Hawaftan I s lands  

In addition to film-badge issue and processing EAcilltleS. there was a 
radsafe supply capability at Hlckam A m .  Personnel and aircraft decontamination 
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Flgure  20. Pod l s  swung over berm and placed I n  hot  c e l l  u l t h  crane on 
Johnston I s l a n d  dur lng DOMINIC. 
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stations. as well as nuclear weapon storage and assembly Eacilities. were 
established at NAS Barbers Point. 
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D O S I M E T R Y  PROGRAM 

The purpose of the radsafe program was to limit the exposure o€ the par- 
ticipants to ionizing radiation. The basic radsafe regulation called for the 
creation of a "consolidated list of exposures" (Appendix 1, Annex J, op Plan 
2-62. paragraph 20Cal; rOpCodUCed in Appendix A of this report) to document 
radiation exposure Of each Individual. The "consolldated list of exposures" 
was also the means by which the task force communicated individual exposures 
to the partlClpantS' home Stations so that proper entries could be made on 
individual medical records (Reference C.1.N). 

The joint task force exposure records were based on the use of film badges. 
Table 12 shows that self-reading pocket dosimeters were available. but no case 
has been found In which a dosimeter reading was actually used to establish a 
personnel exposure. Pocket dosimeter readings were used for dose estimate until 
film results were available. Film badges were issued by the Radsafe Branch In 
the JTF 8 staff through their IsSue SeCtiON at Christmas. Johnston, and the 
Hawaiian islands. The program called for a badge to be Issued to everyone 
entering the Christmas and Johnston island areas. 

Film badges were alS0 Used to record other radiological data. several 
badges were placed at sp.ciflc locations aboard ships. on aircraft. and at 
many points on land throughout DOMINIC. Collection of film badges €or process- 
ing was also administered by the Radsafe Branch. 

The film badge used was a dental-X-ray-size packet like that used in o p e c -  
ation HARDTACK In 1958 and consisted Of a Dumnt 556 film packet containing 
two film components. The 508 film measured the 0.02- to 10-R range. and the 
834 film covered 1 to 1,000 R. The entire packet was dipped in ceresin wax and 
then packaged In a rigid polyvinyl chloride case to provide environmental pro- 
tection against moisture and n o m 1  handling. It was ex-ted that the badge 
would last for longer than 90 days without loss of accuracy. This model badge 
had worked well in HARDTACK. but near the end of DOMINIC some exposure readings 
were obtained that were higher than expected. Analyses of an unidentified nun- 
ber of film badges showcd damage. These analyses were performed because checks 
on the recorded exposures of the personnel uho wore these badges lndicated that, 

exposures. The type of damage COCtelated with the effects of heat, light. and +- 
humidity. A 1980 study of sow Navy personnel film badges has concluded that 
extensive damage to DOMINIC film badges occurred (Reference D . 8 ) .  

based on their location and activities,they should not have received such high - 
ltro photodosimetry sections. one at Christmas Island and the other at 

Honolulu, processed most of the badges. The standard technique was to develop 
the film and masure Its density using an Eberline F-3 densitometer. The den- 
sity reading was converted to an equivalent gamma exposure from a calibration 
curve. calibration curves were obtained on a lot basis for film badges by ex- 
posing unused fllms in a lot to known radiation sources in laboratory condi- 
tions. The equivalent gamma exposure was then automatically punched into an 
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IBM machine card on whlch the name of the person who wore the badge and the 
badge number had been written. Exposures greater than 4 R were manually deter- 
mined from a calibration curve. The process of setting up this card is detailed 
in the Christms Isiand Radsafe section Standard Operation Procedures (SOP) 
reproduced in Appendix A. 

NOrMlly. the photodosimetry section would opon the ftlm packet. but near 
the end of DOFIINIC some 10,000 film badge packets were opened by JTF 8 Radsafe 
Branch personnel and sent to NTS for processing by the Radiological Safety 
DivlSlon of the operating contractor there. Reference C.l.N states that in the 
period 1 April to 1 Novsmbsc 1962 there uero about 43.000 film badges prochssed 
for 80- 30,000 personnel (some personnel in the joint task force had several 
badges !&:le others had only a single badge.) 

After the equivalent gamma exposure had been punched on the IBFl card by 
machine. the values were wrltten on a 5- by 8-inch (5x8) "Accumulated Dosage 
Card" maintained €OK each lndlvldual participant. 

In some cases a parallel record was aaintained. This was the Navy f o r m  
NAVMM 1432 (1-62). Personnel Exwsure to Ionizina Radiation. which listed all 
personnel in a given unit. a ship usually, and showed their badge issues and 
resulting exposures. This form was apparently a standard Navy form whose pur- 
pose was to record exposures on the Navy ships on which some potential expo- 
sures to ionizing radiation were possible. such as ships' reactor propulsion 
units. In D(WIIN1c som non-Navy personnel were entered on NAVMED 1432 Corms If 
they were. for example, civilian scientists perfomlng an o%peri~~ent that re- 
quired them to be on d given ship for a considerable time. Not all Navy person- 
nel had thoir accumulated exposures entered on both NAVMD 1432 and 5x8 cards. 

Frau these two records, the 5x8 and the NAVMED 1432. the Reynolds Electri- 
cal Engineering company (RE-) Radiological Safety Division at NT9 prepared a 
list of exposuros €or JTP 8 .  The list was prepared in accordance with the re- 
qulremont to prepare a "consolidated list of exposures" called for in the JTP 8 
Radiological safety Regulations. Appendix 1. Annex J. op Plan 2-62. para. 20(a) 
(reproduced In Appndix A of this report). It has thus been designated the 

ated List of- in this report. although poctions of it bear 
%??kls?h earlier Pacific nuclear tests. such lists prepared by the 
vaclous joint task forces have also been titled the 
m. The list shows the Individual's -. his s 
his organization, And his total exposure. Final listings were produced in sev- 
eral €oms: alphabetical (all of JTP 8 ) .  alphabetical by service. alphabetical 
by Organization by service. nonceturned badges by numerical E i l m  badge number. 
and nonroturned badges in alphabetlcal order. This Consolidated List In Its 
several Corms. the >-tsrds. and tho MVMm 1432 forms for WMMIC exist in a 
microfilm file prepared by REECc.. the prime support contractor that operates 
the NTS for tho Department of hergy (Roference C.1.2). 

PRE-EVENT SAFETY MEASURES 

Hazard Zones 

Figures 21 and 22 show the danger areas established around Chefstmas Island 
and Johnston Island for the nuclear tests. The odd shape of the Christmas 
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Flgurc 21. Chrlstmas Island and Johnston Island danger areas, DOMINIC. 
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Flgure 22 .  Johnston I s l a n d  danger area as a funct lon of a l t l t u d e .  DOMINIC. 

Island danger zone was a result of the FRIGATE BIRD (Polaris) operations. which 
required an extension of the danger area to encompass the submarine-launched 
detonation point of the Polaris missile. These areas wcre patrolled by Navy 
P N  planes and destroyers in such a manner that there was calculated to be 
Only one chance in a million that a vessel the size of an ocean fishing vessel 
or larger would not be detected (Reference C.1.A). 

The locations and effective times for these danger areas were promulgated 
worldwide to civil and military air and maritime agencies through Notices to 
Airmen (NoTxn). and to mariners. to the Federal Aviation Agency (FAA). and 
other designated agencies by special advisories. After each shot air traffic 
was reestablished through these areas by standardized messages sent to PaciCic 
military and civilian air control and NoTAn offices. Before the test series 
began. several conferences were held with FAA oCficiale and briefings were 
given to local. national. and international a i r  and surface commercial car- 
riers. No confusion or complaint was recorded by any ship or airline throughout 
the entire test period. All requests for transit through the Christmas Island 
danger area were aPPrOVed as none Conflicted with the shots. Because the 
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provided autoamti rcial aircraft. 

Search Operatlons 

The Navy was he danger area (ReEerence C. 1.A). 

D-2 the aircraft rch during daylight hours. On D-1 
a thorough searc 278 Ian) of surEace zero was made. 

of the sltuatio 
aircraet. 

the danger ar cpt ships entering the area along established shipping 
routes for th practice exercise. For STARFISH and subsequent events. 
two addition 

an intensified search Was conducted by five to six aircraft to assure that no 
undetected ships were in the danger area. 

Alr Operatlons 

CJTC 8.4 (AIC Force) (ReEerence C.1.A). 
AIC operations. except for search and surveillance. were controlled by 

At Christmas Island. control of the air array was accomplished Prom the 
JTG 8.4 Air operations Center (AOC). c3n: 8.4 was in the JTF 8 Conrmand Post 
and received detailed information on the air array from the AOC. the Airborne 
Air Operations Center (AAOC) in an RC-121 airplane. and Erom the Sandia radar 
plot located at A-Site on Christmas Island. Timing and positioning of all alr- 
craPt were dependent on the position oE the B-52 drop aircraft. The B-52 €1- 
a 16-minute racetrack pattern at least three times before each drop. allowing 
flexibility since more 16-minute patterns could be added If weather conditions 
or other temporary problems delayed the drop. Land-based and airborne radar 
control (the RC-121 radar control aircraft participated in the first 13 events 
at Christmas Island) ensured proper positioning oE all aircraft in the air 
array. The B-52 w8re based at NAS Barbers Point. All other aircraft were based 
on Christmas Island. 

CTU 8.4.3 at Hickam AFB planned and controlled the die array for the 
Johnston Island missile shots. Control of the air operations was exercised 
from the AAOC in an RC-121 aircratt. There was also a small Navy air control 
group aboard US9 Iwo J i m  (LPH-2) as backup. All aircraft participating in the 
air array took off and returned to Hawaii except the P2V search aircraft under 
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~ a v y  control. which flew from Johnston Island. Other participating aircraft 
operating below the equator. south of Johnston Inland. took off Crom American 
Samoa or the Fijis and were not under the control of the AAOC. Control to and 
from the danger area at Johnston Island was provided through the normal FAA 
Air Route Traffic control Centers channels In Hawaii. If communications were 
disrupted pstshot. aircraft returning to Hawaii would relay their psltlons 
through the JTC 8 . 4  UHF relay 8-47 aircraft positioned on a direct line 
between Johnston Island and Hawail. 

For the airdrop events at Johnston Island. CJTG 8 . 4  was located at Hickam 
A m  to control air opsrations. The MOC on board the Rc-121 was again used to 
control the air array and a second RC-121 was on hand as an alternate AAOC If 
needed. The JTF 8 c o m n d  Post on board US9 Princeton (LPH-5) and the opera- 
tions center at Johnston Island also monitored the aircraft array situation at 
all times. Each aircraft COOKuandeK was KeSponSible for positioning his alr- 
craft. At his disposal were radar. beacons. and the tactical air navigation 
system on Johnston Island and Tern Island in French Frigate Shoals about half- 
way between Hawaii and Hidway islands. Control of appKOaChlng aircraft passed 
from the normal Air Route TraCfic Control Centers to the AAOC at the edge of 
the danger area and vice versa on return. For shot FRIGATE BIRD the 8-57 sam- 
plers flew from Christmas Island and were controlled by an AAOC in an RC-121. 

Naval Operattons 

Naval operations were controlled by CJTC 8.3. located on Christmas Island. 
CN 8.3.6 on Johnston Island was given OpeKatiOMl control of ships In that 
area (Reference C.1.A). Two special Navy task groups were formed during 

commMd of each of these two groups while they -re active. TU 8.3 .4  was Io& 
at the Naval Repair Facility in San Diego to prepare for the SWRDPISH event. 

At Christmas Island JTG 8 . 3  had three dOStrOYers. en LSD. fleet tugs. and 
salvage ships. Precise ship positioning for the shots at this Island was not 
necessary as they were not measurwmnt stations. Their duties consisted of 
search. surveillance. providing navigational aids. positioning the deep-sea 
tworings and target rafts. and servicing the target rafts. Control of the ship 
array and supply ships within the danger area Was under TU 8 . 3 . 7 .  Christmas 
Island Operations Unit, which maintained the Navy Operations Center. 

WHINIC: JTG 8 . 8  for FRIGATE BIRD, and JTG 8 . 9  for SWRDFISH. CJTG 8 . 3  a S S d  

At Johnston Island TU 8.3.6 had six instrumented ships. designated S-1 
through 5-6. There was also a range safety ship (moored at the Johns-on Island 
pier). an amphibious assault ship (a hellcopter aircraft carrier). and tour 
destroyers for surveillance. One destroyer. fleet tugs, and salvage ships were 
available for recovery: and there was a fleet oiler. In OctObet 1962. three 
more lnstruumnted ships wbre added (Reference C.1.A. p. 34). control of ship- 
ping between shots was maintained by TU 8.3.6 from the range safety ship. Con- 
trol of the ship array was from the amphibious assault ship during shots. 

The FRIGATE BIRD event had two separate ship arrays 1.020 mi (1.890 km) 
apart. At the launch site were the nuclear submarine. a guided missile ship. 
an aircraft carrier. and four destroyers. Near the impact site were two subma- 
rines and an air array of Rc-121s. C-130s. a C-135. and several 8-57 samplers. 
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operating in the vicinity of surface zero during the SWORDFISH event were 
an oceanic research ship. two ocean fleet tugs. seven destroyers, a submarine. 
an aircraft carrier. and an LSD. 

Jolnt Task Force 8 Safety Comntttce 
For the Christmas Island airdrop events. JTF 8 established a Safety com- 

mittee to evaluate weather and other aspects of each shot. This cornittee then 
would recommend "go" or "postpone" to the task force commander. The committee 
chairman was the JTF 8 Scientific Deputy. and Its members were senior scien- 
tists from LASL and LRL. PLUS a United Kingdom representative. The joint task 
force meteorologist was an advisor to the committee. 

Fallout Predlctlon 
Fallout, although important In WMINIC. was less critical in the decision 

to "go" or "postpone" than it had been in previous Pacific shots. In previous 
pacific tests at Enewetak and Bikini. fallout was a critical factor because 
the tests consisted of surface shots, and there were numerous task force per- 
sonnel on the two atolls and native populations on several other atolls within 
300 mi (556 km). The bursts in all but one of the DOMINIC events (SWO~FISH. 
an underwater detonation) were at heights sufElclent so that the explosions 
did not throw up significant amounts of surface material to be deposited else- 
where as radioactive fallout. Moreover. the two test areas for DOMINIC. Christ- 
mas and Johnston islands. were remote. Only three islands lie within 300 nml 
(556 km) of Christmas Island: Fanning. Washington. and Palmyra islands. all of 
which are northwest. The nearest island to Johnston Island is French Frigate 
Shoals. over 400 nml (741 km) distant. which held only task force personnel. 

Among other information provided by JTF 8 Weather Central was a debris 
cloud trajectory forecast. This forecast provided cloud location by altitude 
( 1 0 , D O O .  20.000. 30.000. and 40.000. feet 13.0. 6.1. 9.2, and 12.2 km]) at 
three different times after detonation (12. 24. and 48 hours). This information 
was used by the FOX in the JTF 8 Hazards Bvaluatlon Branch to determine whe- 
ther land areas would be subjected t o  fallout. It was also used to route air- 
liners through the area once the event was executed (Reference C.1.M. p. 49). 

Weather Predlctlon 

Weather forecasting was critical for two separate aspects i n  the decision 
to go ahead with a test. It was the means by which fallout predictions were 
made: specifically. radioactive cloud drift for up to 48 hours after detona- 
tion. Secondly. the visibility in the area of the detonation was predicted. 
Much of the diagnostics depended on photography to obtain the needed data. 
Significant effort was put into determlning cloud heights and locations in the 
shot area prior to detonation. The JTF 8 weather organization provided this 
Information for all events except FRIGATE BIRD and SWORDFISH. the two Navy 
events. FOK these two events the Fleet Weather Facility. San Diego. augracntd 
by the JTF 8 weather organization. provided this support. 

The JTF 8 weather organization is shown in Figure 23. Three weather units 
were formed because of the widely separated operational areas in DOnINIC. The 
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PACIFIC MISSILE RANGE 
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HILO. HAWAII 
CANTON 

PONAPE 
WAKE 

MAJURO 

UNITED STATES NAVY 

MIDWAY 

JOINT TASK GROUP 8.4 n 
~ 

CHRISTMAS I BASE WEATHER 

JOHNSTON 
BASE WEATHER I 

HICKAM 
EASEWEATHER 

OFFICE I.. 
WEATHER REPORTING ELEMENT 
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JOHNSTON 
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TUTU1 LA 

AIRCRAFT 
WEATHER RECONNAISSANCE 

Flgure 23. Jolnt Task Force 8 weather organlzatlon, DOMINIC. 

Johnston Island unit provided forecasts for operations in that area and JTF 8 
Weather Central providul Christmas Island area forecasts. The unlt in Hawaii 
prOCeSSed input from the high-altitude reconnaissance element using Air Force 
U-2 aircraLt. expedited tec!mlcal information from meteorological agencies In 
the Pacific. and prepared analyses and Eorecasts For the airdrops executed near 
Johnston Island late ln the program. Tho stations at Christmas. Halden. and 
Ntuila ware closed after the last airdrop I n  the Christmas Island area. and 
the French Frigate Shoals statlon was opened. 
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Included ln the forecast were predictions of winds. clouds and other wea- 
ther phenomena. density and pressure altitude. and radioactive cloud trajec- 
tory. Daily forecasts were prepared for the ensuing 24 hours. on the day 
preceding each shot. detonation tlme EoreCaStS were also made 12. 6. and 2 
hours prior to detonation. 

Winds were forecast using the continuous-stream. isotach method at all 
three locations except for the low-level trade Winds at Johnston Island. These 
were forecast using vertical time cross-section analyses of upper a i r  reporting 
stations. winds above 100,000 feet (30 km) were measured by rockets launched 
from Kauai and Johnston islands. 

clouds and weather were forecast using information from VB-50 weather re- 
connaissance aircraft and high-altitude U-2 aircraft. Clouds and local weather 
around the detonation point were an important factor in the decision to deto- 
nate or delay. Information from the WB-50s in the last hours was particularly 
important, and the base weather stations at both Christmas and Johnston islands 
had a direct cO~nlCatiOns link to these WB-50s. On Johnston Island, clouds 
were visually tracked during the last hour before missile shots. 

AIC density and atmospheric pressure were forecast using rawinsonde bal- 
loons. These values were used to set the baroswitches on the airdrop devices. 
The correct height of burst depended on those settings. 

cloud trajectory forecasting was accomplished using the wind charts at 
Various altitudes. persistence. and climatology for the area in question. 

For the high-altitude missile shots CCOm Johnston Island. diagnostic ex- 
periments were balloon-launched from a ship near the island of Tutuila. well 
belaw the equator some 2,000 mi (3.706 km) south of Johnston Island. The 
Johnston Island weather station prepared forecasts for this area 48 hours 
before the shot to give the ship suCflciOnt time to move to the proper balloon- 
launch location based on the predicted winds. 

Generally speaking, weather forecasting for DOMINIC was excellent. Only 
one event was postponed after the B-52 drop aircraft departed NAS Barbers 
Point. No incidents of cormmerclal aircraft flying through the nuclear cloud 
residue occurred. nor were there any Incidents of signiEicant fallout on any 
land mass or manned vessel. 

Offslte Radlatlon Monltorlng 

An extensive network of 19 stations was established to monitor fallout 
from DOMINIC in the PaciCic region. The locations of the stations are shown 
in Figure 19. The USPHS directed the network from the Radiological Health Lab- 
oratory in Honolulu. To monitor radiological conditions on Oahu. laboratory 
personnel used an RM-5 continuous gamma monitor, an AN/mR-27J survey meter. 
an air sampler. and a precipitation collector. but no fallout was detected. 
This laboratory analyzed samples collected on Oahu and at the other sites 
(ReEerence C.1.N). The laboratory provided backup dosimeter service for the 
organizations on Christmas Island. For the Johnston Island tests, it provided 
dosimetry service for the entire task force. Fanning and Washlngton islands 
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(located 148 and 222 nmi (274 and 411 km]. respectively. nocthuest oE Christmas 
Island) were Important Erom a radsafe point oE view and thus were designated 
as primary monitoring stations, Both stations had a Pull complement OE RM-5s. 
AN/PDR-27s. and air sampler. preclpitatlon collector, film badges. and communl- 
cations equipment. Food and water samples were taKen before and after the 
Christmas Island tests. A slight increase to 20 g l / m 3 . '  in a l c  concentratlon 
occurred on 24 nay 1962 on Panning Island. M Increase above background In pre- 
cipitation occurred on Fanning from 26 ~ u n e  through 8 July, and on Vashlngton 
Island Prom 14 to 21 May and on 14 July 1962. 

Six StatIoM at Canton. Halden. Penrhyn, Palmyra. Johnston, and French 
Frigate shoals were designated as secondary monitoring sites because there was 
a fair probability that some measurable Lallout might occur. Frequent visits 
to obtaln water. vegetation. and food were made. Weekly reports were sent Prom 
these stations. Christrms and Johnston Island operations ace discussed in this 
chapter under "Postevent Safety Heasures." 

CANTON ISLAND. Personnel from the U.S. Weather Bureau on Canton operated 
this monitor statlon. No fallout. other than worldwide fallout. was detected. 

KALDEN ISLAND. Personnel Erom tho JTG 8.4 weather group operated this man- 
itor station. No fallout. other than worldwide fallout. was detected. 

PENRHYN ISLAND. Personnel Erom the Geotechnical Corporation group support- 
ing Hq USAP exptrinunts operated this monltor station. Penrhyn received fallout 
in rain on 12 May 1962. which resulted In less than a 50-mllllrem dose to the 
adult thyroid from drinking the local cistern water. 

PALPNRA ISLAND. The Gootechnical Corporation also operated this Station. 
The island had msasurable air concentrations on three dates: 43 pci/m3 on 17 
May. 39 p c l d  on 21 June. and 58 g i / m 3  on 25 June 1962. 

FElEXn FRIGATE SHOALS. Personnel from the 125th Signal Battalion ( U . S .  
Army) operated this mnltocing otatlon. No EaLLaut. other than worldwide Eall- 
out, was detected. 

The nine background statlons were remote Erom the test areas and were 
equipped primarily to document changes In the background radiation level. They 
were operated by a variety of agencies. depending on location. including JTG 
8.4. Stanford Research Institute. 125th Signal Group (U.S. Amy). U.S. Weather 
Bureau. U.S. Navy Weather Stations. and the French Government. Equipment at 
each site varied, all had AN/POR-Z7s. most had Flu-5~ and film badges. and a 
feu had alr samplers and pceclpltatlon collectors. Only OM of the nine back- 
ground stations. Nuku Him. detected any local Lallout. on which there was a 
measurable a i r  concentratlon of 26 pcl/m3 on 14 July 1962. 

In summary. samples erere taken on all four primary stations before DOMINIC 
started and again after the DOMINIC series was completed. The cistern water 
supply on Washington and Fanning Islands shcwed a detectable increase above 

Reported in mlCrO-DIlcrO curies (ppCl). but the unlt currently used IS 
plcocuries (pCI). 
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background but the level WJS low. Soil samples and vegetation showed lndlca- 
tions O C  fresh fission products: however. the residue was mlnimal. The entire 
off-island monitoring p r o g r ~  demonstrated that there was no significant ac- 
cumulation of radioactivity on the islands as a result of DOMINIC. 

Radlatlon Protectlon Equlpment Modlflcatlon 

The vast majority of equipment used in DOMINIC was standard military issue. 
The aircraft and ships were not designed to operate in a nuclear testing envi- 
ronment. Thus in certain instances it was necessary to modify equipment to pro- 
tect personnel from the effects of the nuclear detonations. 

Navy ships used to recover pods from the mlSSlle shots at Johnston Island 
were modified to handle the radioactive pods. The three fleet tugs were out- 
fitted with cranes and hoists. The M-boat (JZW used to transfer the pods to 
Johnston Island had a rnclliition shield added to protect the crew (Reference 
c.1.~. p. A-11) (Figure 24). Washdown systems were apparently present on all 
~ a v y  ships for use In decontaminating deck areas If fallout was encountered. 
During SWORDFISH. ships used their washdown systems to carry off radioactive 
particles. Ships' deck logs also note w a s h d a m  system activation at other 
times. but the presence of radioactivity was not recorded in these reports. 

The JTC 8.4 B-51 sampler aircraft were modified at Warner Robbins AW, 
cfforgla. to install equipment for the collection of gaseous and particulate 
cloud samples (Reference C.1.C). Compressors for the collection of gaseous 
cloud samples as well as other equipment on the samplers were of the same type 
used in the 1958 HARDTACK series. 

Evacuatlon and Reentry 

plans were made for evacuation of Christmas. Fanning. and Washington 
islands in the event of unusual wind shifts that could cause fallout on the 
Islands! however. this never occurred. Before each shot, Qlrlstmss Island in- 
habitants who wlshed to be evacuated were taken aboard an LSD. The boat. how- 
ever. remained anchored in the island's harbor. Musters. including the local 
inhabitants, were conducted before each shot at Christmas Island in accordance 
with m e x  F. JTF 8 ou Plan 3-62 (Reference C . 1 . A ) .  

For the high-altitude shots at JohnstOn Island. all but essential personnel 

on 25 July and was used for Ovacuation operations thereafter. About 800 people 
were evacuated for each shot (Reference C.1.F. p. B-15). Task Element (TE) 
8.3.6.5.  Navy Evacuation Element, was responsible for evacuation and reentry 
operations at Johnston Island. It also provided berthing and messing facilities 
for evacuees and VIPs. Evacuation to the ship was by Marine helicopters and 
LCUs (Reference C.1.N). Transfer from the tcu to the deck of the ship was by 
an open-work cage. shown in Figure 25. Reentry took place on D+1. 

were evacuated to Iwo Jim. Prlnceton replaced Jwo J i m  after BLUEGILL P r i m  

Protectlve Clothlng 

The JTF 8 Radsafe Branch was responsible for ensuring that adequate pro- 
tective clothing was available to all elements of the task force. Table 12 
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Flgure 24. Modlfled M-boat (LCM) For handllng radloactlve pods returned to 
Johnston Island. Operatlon DOMINIC. Cargo net sllngs hold pods 
uhlle crew 1s behlnd rnasslve shield. 
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Figure 25. Personnel being evacuated From Johnston Island before a test shot. 
The cage 1 s  used to lift personnel From the LCU to the Fllght deck 
Of the ShlD. 
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shows the amount of protective clothing obtained and other cadsafe equipment 
obtained for M3nINIC. The Supply and Equipment Sectlon of the Radsafc Branch 
had oPEices on Christmas. Johnston. and Oahu. Protective clothing was i s sued  
from these offlCCS to the various elements of the task force as requited (Ref- 
erence c.1.N. p. A-6) .  Thls protective clothing was Of cloth or plastic mate- 
rial wlth tight closures around the wrists. ankles, and neck. Head. hand. and 
foot coverings. and. in some applications. a respirator completed the suit. 
Figure 26 show9 a pair oE workers in complete protective suits. Including res- 
pirators, while they worked on the cleanup of the "hoc launch pad at Johnston 
Island. The functi4n of the clothes was to trap radioactive particles in the 
cloth instead of allowing them to lodge on the wearer's skin. Thls made decon- 
tamination much easier and also prevented inadvertent transport of the radlo- 
active particles to Uncontaminated areas. Respirators were to prevent the 
inhalation of radioactive particles. 

On Johnston Island the Disaster Control Team had a complete set of protec- 
tive clothing for each member. including firefighters. On 25 July, a Thor mis- 
sile burned and its nuclear warhead hod to be Intentionally destroyed on the 

Ftgure 26. Personnel In protectlve clothing inspect contamlnated 'launch 
stand durlng DOMINIC. 
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launch pad, causing extensive alpha contamination. The ensuing cleanup included 
soil removal. soaking soil with oil. scrubbing concrete surfaces with solvents 
and detergents, and painting. All workers Involved In this decontamination wore 
protective clothing that had tO be processed and reissued on a dally basis 
(see Figure 26). 

Figure 27 shows a Navy fleet tug recovering a Thor missile pod from the 
ocean near Johnston Island. Recovery personnel are wearing protective clothing. 
Navy procedures required that personnel wear long sleeves. gloves, hats, long 
tromers. and overshoes during Operations where there was a possibility of 
radiological contamination (Reference B.3.1. Appendix 3 to Annex E ) .  

A report on siollx water sample collection operations following SVORDFISH 
lndicates that all 18 personnel on board were issued coveralls, gloves. and 
radsafe shoes or plastic booties in addition to film badges and pocket dosime- 
ters. Additional supplies of protective clothing and foul-wsather gear were 
innnediiltely available (Reference D.5).  

Navy personnel at NAS Barbers mint who were sent to retrieve nosecones 
from rockets fired at Barking Sands. Kauai. m r e  rubber gloves and film badges 
because of the possibilitY that the nosecones might have been radioactive 
(Reference c.2046. p. 463). Laboratory personnel recovering sampler rocket 
nosecones at Christmas Island also m r e  full protective clothing (Figure 28). 

m e r  6.000 high-density goggles were available for issue to persons who 
were to be In locations where the visible light from nuclear detonations could 
cause eye burns. The retinal burn hazard was continually stressed during 
DOHINIC; every plan and Operation OCdCC discusses it In detail. Briefings 
before shots stressed thio hazard and checklists included it as an item of 
importance. Warnings before each detonation were sounded to admonish personnel 
against inadvertently looking toward the detonation without goggles. Oespite 
these precautions. two people csceived retinal burns from the BLUgoILL detOM- 
tion (Reference C.1.L. p. 4-7). 

Speclal Badglng for Sampler Actlvlttes 
each rasmbe~ of the ccws of sampler aircraft wore a mission film badge. 

which was worn only for the duration of any sampling operation. This badge was 
worn in addition to a permanent badge that was worn for a longer period. De- 
pending upon the probable exposure to radiation. permanent badges were worn 
from 1 or  2 weeks to 1 or 2 months. 

NOnflylng personnel associated with sampler aircraft actlvltes, such as 
sample recovery and aircraft decontamination and maintenance. were badged more 
frequently than most DOMINIC participants. These personnel did not wear a mis- 
sion badge, as did the flyers. but instead m r e  a new badge every 7 to 10 days. 
For both groups. the returned film badge was processed in a day and the result 
was promptly recorded on the individual's 5x8 Card. In this manner an up-to- 
date record of accumulated exposure was maintained. 

Badges were placed in the crew compartments of the sampler aircraft. One 
was near the integron radiation exposure readout and another was elsewhere in 
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Flgure 28. Laboratory personnel recelve a rocket nosecone sampler dellvered 
to Chrlstmas Island by retrlevlng H-21 hellcopter. 

the cockpit. There is no widence. however. that any of these badges were used 
for purposes of personnel dosimetry. 

Check1 1 s  t 5  

JTF 8 used checklists extensively to coordinate and manage preparations 
for each shot. checkllsts usually included several Important postshot functions 
as wll. 

At Christmas Island. the checkllsts Included surveillance of the danger 
area. musters. and verbal warning to lsland personnel prior to detonation. 
Table 13 is an abbrevlated form of the checklist for shot AZTEC. The checklist 
actually contained 66 ltems: however. only a few items have been shown for 
11 lust ration. 

At Johnston Island slmilar checklists were used. Here the checkllsts also 
included experimental rocket safety and launch. Thor missile safety and launch. 
personnel evacuation to the aircraft carrler. search and recovery of mlssile 
pods. and reentry of personnel to the island on D+1. 
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Table 13. Preshot check l l s t  for  DOMINIC, AZTEC (Chr i s tmas  Is land) .  

I t e n  
NO. Day/nour Responrlble Agency E vcn t 

2 

7 

16 

26 

27 

31 

36 

44 

4b 

47 

55  

60 

62 

D-3/1500 

0-1 / loo0 

D-111830 

D - O ~ Y / H - ~  

o-Day/ti-2 

D-Day/H -2 

D-Day 

o-oay/ 
H-5 mln 

D-Day/ 
H-3 mln 

0-Day 

D-Day/uhen 
a Va 1 1 ab1 e 

O-Day/H*3 

D-Oay/n+4 

65 0-Day/uhen 
d i rected 

In form Comnander Jo ln t  Task Group 
(CJTG) 8 . 3  o f  aer la l /sur face surface 
surve l l lance requlrements fo r  0-2 

0-1 Federal Av la t lon  Agency (FAA) 
advisory r e n t  (Report #4) 

Submit muster repor ts  t o  JTF 8 
Comnand Post 

8-52 a l r c r a f t  takes o f f  

Test s l t e  elements submlt muster 

Target area c lear  of VeSSelS 

n-i zoo 

A i r c r a f t  reported In proper pos l t t on  

Warnlng slren; pub l i c  address system 
announcement t o  place goggles and take 
other p ro tec t i ve  measures 

Detonation 

Sample con t ro l  a l r c r a f t  t n  posqtlon 
a t  alrburne statton 
Sample-return a l r c r a f t  a r r l ves  

Chrlstmas I s land  a l r  t r a f f t c  reopened 
FAA reent ry  advlsory (Report 

Sample-return a i r c r a f t  departs 
Chr l5 tms I s land  

Comnander Jolnt Task 
Force 8 (CJTF 8 )  
(3-3  M t l  Ops) 

CJTF 8 (3 -3  M i l  OPS) 

AII task u n l t s  and 
task groups 

CJTG 8.4 

A-s l te  3-3 coordlna- 
tor repor t  thru 3-3 
coord 1 na to r  

CJTG 8.3 
fluster Report; 
Gllbertese UK Base 
Comnder  

CJTG 8.4 

CJTG 8.5 

(Pass t o  8.1.1)  

CJTG 8 . 4  

CJTF 8 (5 -3  Radrafe) 

CJTF 8 (3 -3 )  

Source: Reference 8 . 8 , 3 .  Tab A ,  Appendlx 2. Annex D. 

Rehearsals 

Johnston Island mIoSil8 launches. 
J T P  8 conducted rehearsals €OK the Chflstma8 Island airdrops and for the 

The Chtiatmas Island rehearsals were held between 10 and 21 Apri l  1962. 
A l l  ships. aircraet. cqui-nt. and personnel were in their assigned locations. 
All communicstlons that were to be used €oc live drops were operating on the 
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proper Erequencies. Target rafts -re emplaced at sea and the B-52 drop a i r -  
craft practiced drops with d W Y  bombs on 13, 16. and 21 April 1962 (Reference 
c.1.C. p. 8-41. 

The Tlgerfish shot at Johnston Island was a Thoc mlssile launch without 
the nuclear warhead. The primary Purpose of this test was to determine i f  the 

face ships and Air Force aircraft participated to practice positioning within 
designaced surface and air arrays. respectively. The range safety complex at 
Johnston Island also was checked out on this test (Reference c.1.~. p. 4 ) .  

instrument pod8 hung from the base Of the ThOr missile would work. Naval Sur- 

Three rehearsals were held at Johnston Island (23. 26, and 29 m y )  before 
the scheduled launch of BLUEGILL on 1 June 1962. The RC-121 Airborne ~ i c  oper- 
ations Center (AACC) Was substituted for the NaVy W-2 AAOC for the 29 May re- 
hearsal 8nd proved to be much mOre Satisfactory in controlling the air array. 
RC-121s e r e  Subsequently used as the AADC for the Johnston Island airdrops as 
well as the missile launched. The 8-52 aircraft made two practice drops in 
September 1962 preceding the first live airdrop In the Johnston Island area 
(Reference C.1.C). 

1 

Nuclear  Oevlce Safety 

Nuclear safety was concerned with prevention of an accident that poten- 
tially could cause radioactive contamination. All airdrop devices were CLown 
to NAS Barbers Point in Hawaii from the continental united states by the  AI^ 
'Force Logistics Command. Here they were stored. assembled, tested, and loaded 
on the 8-52 drop aircraft for transport to the test area. The JTG 8.4 Test 
Aircraft Unit (TAU) device-handling and -loading personnel erere given extensive 
training and evaluation by the Strateglc Air ColmMnd nunitions Evaluation and 
Standardization Team prior to their operations at NAS Barbers mint. Actual 
handling. mating. and loading operations were done under the supervision of 
Sandla Corporation ueapon enqlneers. Approved procedures and checklists were 
used for these operations (Reference C.1.A). 

The crew of the B-52 drop aircraft was highly trained and skilled in alr- 
drop operations. infllght device monitoring to prevent unauthorized armlng o r  
release, and inflight safing of the device i f  the mission had to be aborted 
(Reference C.1.A). 

Jettison procedures for the nuclear device were established to ensure jet- 
tison in a safed condition only over open ocean areas more than 10 nmi (18.5 
km) from the nearest land. While In Elight with a device aboard. the B-52 was 
always under the surveillance of a navlgatlonal aid ship until it reached the 
drop area where It was picked up by the A X .  A?CC. or the Sandla Tracklng Cen- 
ter on Christmas Island. An ordnance disposal team was always on standby alert 
when a 8-52 departed NAS Barbets Point with a nuclear device (Reference C.1.A). 

Each airdrop device was designed to detonate at a prescribed altitude high 
enough to ensure that the fireball would not touch the ocean surface. This 
prevented involvement of seawater with device debris. which would have led to 
local Eallout. All devices were designed to automatically safe themselves and 
"dud" if, for some reason. they failed to detonate at or near the prescribed 
altitude (Reference C.1.A). 
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The missile-launch devices were transported CrOm the weapon design labora- 
tories In the continental United States to NAS Barbers Point by the Air Force 
Logistics command. They were stored at Barbers Point until ready Lor use at 
Johnston Island. A radsafe representative was present at the Johnston Island 
aictleld whenever nuclear devices Eor misslle launch were moved on or off the 
lsland. Ordnance disposal personnel were assigned to Johnston Island Cor the 
entire period OE high-altitude mlsslle shots and were proficient in saflng 
procedures Eor the various rockets. nuclear devices. and missiles. HhN person- 
nel and laboratory weapon experts were also available for assistance (ReEerence 
C.1.A). 

FRIGATE BIRD and SWORDFISH were conducted by the Navy using operational 
stockpiled weapons launched from fleet ships. Normal shipboard radsaEe proce- 
duces were tollowed prior to launch. / 

f j'. 

POSTEVENT SAFETY MEASURES 

Christmas Island 
The U S P B  established Eive radsaEe monitoring stations on Christmas Islan 

(Reference C.1.N): at the Main Camp. London Port. A-Site. D-Site. and Y-Si b f  
(see Figure 2). The first three sites were equipped with Rn-5 continuous gamma 
monitors. AN/PDR-27J Geiger-meller survey meters (gamma plus beta), air sam- 
plers. and precipitation collectors. The other two sites had the Rn-5s and 
AN/PDR-27Js: in addition. Y-Site was equipped with an air sampler on shot days. 
Before the Eirst test. samples of water. coconut milk. green coconuts, fish. 
hermit crab. and lobster were collected. Film badges were issued to selected 
local inhabitants as -11 as JTF 8 personnel. Film badges were also placed in 
houses and trees In the village of London Port. Water. food. and environmental 
samples were periodically collected throughout WHINIC and shipped to the 
Radiological Health Laboratory in Hawaii Cor analysis. 

A postshot radiological survey of ChcIstmds Island was conducted after 
every event. Tim 2-man teams, each with two AN/PDR-27Js and two AN/PDR-39s. 
conducted ground surveys on all major roads between London Port. Y-Site. and 
D-Site (see Figure 2 ) .  One 2-man team with the same equipment conducted a heli- 
copter sweep oE the south and southwest coastal area between D-Site. m-Site. 
and P4rIs. The teams were controlled by radio by the Radsafe Officer in the 
Joint Operations Center. Readings were taken until H+5. 

The radioactive cloud was tracked by the JTF 8 Radsafe Branch using lnfor- 
mation received Erom the 8-57 sampler aircraft. Information consisted of sta- 
bilized cloud-top altitude, cloud-base altitude. cloud location. and cloud 
movement. This intormation was used to advise aircraEt in the area and by the 
FOE. 

An alrcraft decontamination pad. a personnel decontamination facility. and 
a contaminated clothing laundry were activated in the vicinity of the main 
landing strip on Christmas Island. These facilities were operated by JTG 8.4. 
The aircraEt were sprayed with water from a decontamination truck and the run- 
OPE collected in a large plastic-lined pool that was used 05 a holding tank. 
The holding tank COntOntS were later pumped Into a large tank truck and dumped 
into the ocean. JTC 8.4 was responsible Eor removlng the radioactive cloud 
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~amp1-n from returning 8-57s and placing thorn aboard waiting c-135s for return 
to tho continental Unit4 states for analysis. nu of twnty-four COU~IOC 

tho mainland. 
otficors accoilpan1.d tho S8Wl.O from m C h  of tho 24 Christ- -land .hots to 

~ftor completion of tho Christmas Island tuts. f i l m  badg.~ that had boen 
p l a ~ d  on stab lines beforo tho tosts staftd V.CO colloctod and procossod. 
and ~xposuros wro roc0rd.d. 

JohnStOn Island 
m r o  was ono radrafo mnitoring statlon at Johnston Island. Tho statlon 

accoaplishd air and pCUipitatiOn mDnitOClng. mvlronmontal sampling. and 
background monitoring (Roformco C.1.N). All rsdsaf0 EunctioM accomplisM at 
Christmas  land. oxcopt photobesirtry, ~ . r o  also dono on Johnston Island. 
Photodosimmtry for Johnston Island was accompli&od by tho Radiological w r -  
atory in Honolulu. 

Each Thor pissilo launch involv& thr- pod. that w r o  ojoctod kforo  tho 
nucloar dotomtion. gathord data. and thon V.ro parachutd back to Earth. Tho 
PO& w r o  mad. radioactive by tho dotonation and roqulrocl spacial handling. 
me Navy provldod a d08troy.r. thcoo fl-t tug., and six Mrino holicoptors to 
off.ct pod r o c m r y  aftor oach shot. If tho holicoptors could snaro tho pod. 
f r m  tho o c a .  thoy wuld transport th.m to Johnston ISland. Tho holicoptors 
carrid tho pcds slung oxtomally8 thus tho c r m  ucco not orporwd to radia- 
tion. Floor tug. prwld rOC0v.r tho p d a  if tho holicoptors could not. A JTF 6 
radsafo monitor with a radiac =tor was stationed on oach of tho throo tug. to 
assess tho potontial o.powro au0ciat.d with tho roeovorod pods Wiguro 21). 
Radiation lrvrls r a n g d  IrQ 2 to 14 W h r  on tho pod. 6 hours aftor tho shot. 
T ~ O  ~OCIS would br t r a r u r ~ r r d  to tho s p e i a l l y  pcopard +-boat for transport 
to Johnston ~sland. elguro 29 &mm tho.tmnsfor frm tup to !I-boat for a pod 
with tho flotation goar still attachod. 

At JOhMtOn Island tho holicoptors lorrod tho pods onto mattrossos ad- 
jacont to tho ‘hot’ coll and a portablo crano thon suung tho pods 0v.r tho 
protoctivo born and placod t h m  in tho hot coll it-if . i F i g u r o s  30 and 20). 
Probably tho +boat was bracM in tho sam aroa in roach of tho crano so that 
tho pock could be trarur~~rsd to tho hot toll. TIU hot-c.11 handling aroa had 
Slav. manipulators for r-to handling of highly radioactivo it-. 

, 

An aircraft docontmlnatlon aroa was ostablishd at tho far west ond of 
tho island (sea Flguto 10). consisting of a concortlna wiro-onclorud portion 
of tho taxiway with a coral k m  around it. A frosh-uator ruorvoir  tank with 
connecting hoso was availablo to hou off tho aircraft. This facility was not 

Johnston Island. had docam surriciontiy to pocmit &to roturn to 
Barbors Point. Hawaii. tho noxt day. 

u u c l  brcaruo radioactivity on tho samplor aircraft. which rkod ovrcnight 

m 8.4 was rosponsiblo for romoving tho radioactivo cloud sampior r r a  
tho returning B-51s at Johnston Island and placing th.r aboard waiting C-118s 
for rapid roturn to W L  or LRL. Th. proeduru r u d  in r-ing theso samp1.r 
w r o  as folla. First the E-Sl was guidod into an aroa rostrictod by barbod 
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Figure 29. Radtoactlve pod w l t h  flotation bag S t l l l  a t tached I s  gutdcd I n t o  
sltng tfl M-boat followtng OOMINIC Shot. 
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Ftgure 30. Pod I s  delivered to Johnston Island by heltcopter durlng DOMINIC. 
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Wire within which al: personnel wore protective clothing (Figure 31). me pilct 
Climbed out Onto a platform supported by a Eocklift to prevent contact with 
the potentially contaminated skin of the alrCraPc (Figure 32). Filter Sample5 
were handled with long poles  to limit exposure and were rolled llke a clgar in 
a lead "cave" and packed in a "lead pig" (Figures 33 and 34) .  After being 
transported by C-118 from Johnston Island the lead cases were transferred cc 
C-135 at Hlckam AFB (Figure 35). where the COUKieK officer and radsafe person- 
nel checked the shipment €OK any KadlatiOn leakage. The procedures had been 
refined during prior tests to minimize exposures. 

A personnel decontamination facility. which was established after the 
BLUEGILL Prime event in July 1962. was used for sampler aircraft CC- as -11 
as a routine radsafe support Pacility for Johnston Island. 

A OIsaster Control Team was established on Johnston Island for the missile 
shots. The team consisted of firefighting and laedlcal personnel as well as 
Eive cadsafe pecsonnel equipped wjth twelve ANIPDR-39 g a m a  meters (EOUC of 
which were mdifiod for a higher range). four Gadora gamma meters. ten 
AN/PDR-27 tmta-gauuna Mters. one IM-5 beta-gama meter. and sufficient protec- 
tive clothing €OK everyone on the Disaster Control Team. A second and Indepen- 
dent DiSWteK Control Team was established afloat after the BWOGILL Prlme 
event caused extensive contamination requiring lengthy cleanup at Johnston 
Is land. 

Four Of the missilea used at Johnston Island either did not launch or did 
not fly safely to the planned altitude. The latter required de5tKUctlon of the 
missile and nuclear Warhead prior to nuclear detonation. IWO of these missiles 
were destroyed at extended ranges from Johnston Island and no contamination 
was deposited on any vessel OK land mass. The Other two caused KadiOaCtlUe 
contamination on or near Johnston Island. one burned on the launch pad causing 
extensive alpha contamination. A detailed description of these accidents and 
the radsafe measures taken may be found in Chapter 7. *re the high-altitude 
rocket shots are discussed. 

The clouds were plotted by the Radsafe Branch and cloud location and move- 
mOnt were used to direct aircraft safely through the danger area aetec the 
detonation. 

Cloud Tracklng 

Tracking the radioactive cloud after detonation was done by the B-57 sam- 
pler pilots. They reported cloud location as they sampled. mete were no air- 
craft SpeciPically designated to track the cloud Cor extended periods In 
WUINIC because all but one of the events were a i r  bursts with negligible 
quantities of fallout. The B-57 samplers operating up to 3 hours after the 
detonation were suificlent t o  track the cloud. Although the underwater burst 
(SWRDPISH) created a plums over 2,000 feet (610 meters) high. no cadl~actlve 
cloud Was created. For the 24 shots at Chrlstms Island. one shlp was desig- 
nated as a fallout tracker and it steared into the area of anticipated Callcut. 
HOWeVeK. no significant amaunts were ever detected (Reference c.1.~). 
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removal, OOMINIC. 
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Johnston island. DOMINIC. 
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Flgure 33. Fllter ulth radloactlve partlculdtes from DOMINIC,  BUMPING 
carried from 8-57 sampler to lead cave. - 

Flgure 34. .Radloactlve fllter ln lead Cave 1s rolled uslng long pole before 
belng Placed In lead p l g ,  Johnston Island. DOMINIC. 
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checked at Htckam. AFB f o r  r a d l o a c t l v l t y .  DOMINIC. 

Cloud Sampllng 

8-51s were used to obtain samples of the radioactive cloud after detona- 
tion. one 8-57 w a s  designated as sampler controller and a scientist ffWP one 
of the two AEC weapon development laboratorles rode In the rear seat of this 
B-57. He dlcscted the sampler aircraft into the cloud at specific altitudes 
and locations. Based on the sampler pllot'o report of radlation intensitles 
and duration of cloud penetration. the controller determined If the aircraft 
needed to penetrate the cloud a second or third time to obtain a sufficient 
sample. 

The samples were required €or analysis by the Hq USAF experimsntal group 
and the weapon development laboratories. LASL and LRL. This analysis was used 
by Hq VSAF to compare atmospheclc radiochemical measurements Eoc other tests. 
The laboratories used the saaples psimarlly to determine the yield oE the 
device. 

samples Were collected in two ways by the 8-51s. one way was to collect 
particulate mdtter on filter paper by passing ambient air through the Eiltee 
while In the cloud. This could be controlled by the pilot or crev in the 8-57. 
The crew a150 had a cockpit readout of the amount of radloactlvlty on the fil- 
ter paper and could relay this to the airborne sampler controller for his use. 

I 
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The second collection system WdS for gaseous material. This gaseous sampler 
was called a "double-squeegee." The probe was mounted on each w i n g  of the 8 - 5 7 8  
and on each side of the tuselage on the 8 - 5 7 ~ .  Compressors and bottles were 
inside the fuselage. Particulate matter from an In-line filter in the gaseous 
Coll.ctor was also analyzed. The crew could control the operation of the system 
but could not determine the amount of radloactivity in the sample. 

Sample Recovery and Return 

B-57 sampler aircraft landed at Chrlstmas or Johnston island. depending on 
shot location. and the cloud samples were innasdlately removed by trained JTG 
8.4 personnel (Reterence C.1.N). The 8-57s flew €tom Christmas Island to per- 
form sampling on the FRIGATE BIRD shot. No sampling was attempted on the 
SWORDFISH shot. It was desirable that the 8-57s land as soon as possible after 
sampling to minimize pilot and crew exposute to the radiation that accumulated 
on the aircraft as it flew through tho radioactive cloud. Sample-removal pro- 
cedures are illustrated in Figures 33 and 34. 

Experirwntal programs at Christmas and Johnston islands launched rockets 
through the nuclear cloud on some of the shots. The rocket nosecones were de- 
signed to collect samples of the cloud debris and later be recovered at sea. 
At Christmas Island the nosecones were recoverod by Air Force helicopters. 
None o f  tho five rocket nosecones launched Cram Johnston Island. however. was 
ever recovered. 

The samples were not analyzed in the field. but were lmmodlately loaded on 
C-135s at Christmas Island and C-118s at JohILStOn Island for rapid return to 
laboratories on the mainland. Courier officers selected Erom onsite personnel 
accompanied these shipments to their destination. - 
Personnel Decontamlnatlon 

Personnel decontamination facilities were constructed on Christmas Island 
and wece operated by JTO 8.4 radsafe personnel. The facility was of conven- 
tional design wlth designated entry area, showsr area. and clean area for 
dressing. A n  adjacent laundry supported the facility with four washing ma- 
chines. four hydroeXtractors* and one large dryer. Sampler crews. sample 
removal personnel. and other contaminated personnel used the facility on a 
regular basis (Reference C.1.N). 

On Johnston Island, a facility for personnel decontamination was con- 
structed and operated by n m  (m 8.5). the base support contractor. The "hot' 
tent had twn showcr compartnuntr. each with two shovcr heads. The "clean" tent 
was for Final monitoring and issue of clean clothing (Plgure 36). Air sampling 
was conducted adjacent to the tents. Sampler crews. sample removal personnel. 
and the many personnel involved In the CleanUp of the aborted STARFISH event 
and the BLUEGILL Psime missile. which was destroyed by fire. used this decon- 
tamination facility (Reference C.1.N). 

A machine that uses a centrifuge principle to Spin dry. 
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Ffgurc 36. Interlor of clean slde of dresslng decontamlnatlon tent at 
Johnston Island. Operatlon O O M I N I C .  

JTG 8.4 operated a personnel decontamination facility at NAS Barbers Point 
on Oahu for personnel involved in 8-57 aircraft decontamination and 
maintenance. 

AIrcraft Dccontamlnatlon 

The 8-57 cloud samplers were contaminated during their misslons. After each 
mission at Christmas Island. these aircraft were taxied onto the decontamina- 
tion pad one at a time and were washed down by jet sprays from a decontamina- 
tion truck. After each airdrop mission near Johnston Island. the B-57 samplers 
were landed at Johnston Island and allowed to "cool down" overnight. h e  
following day they were flown back t o  NAS  barber^ Point where they were decon- 
taminated in the same way as at Christmas Island. A primitive aircraft decon- 
tamination facility was constructed at Johnston Island but was not used (Ref- 
erence C.l.N. pp. A-10 and A-18). Figure 37 shows the first survey of a sampler 
returned to NAS Barbers Point. Figures 38 and 39 show scrubdown underway and 
Figure 40 shews final inspection. 
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Flgure 37. Crews prepare t o  decontamlnate a 6-57 sampler a f t e r  crew and sample 
removal. NAS Barbers Po ln t .  Operatton DOMINIC. 
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F l g u r e  38. Scrubdown o f  8-57 sampler, NAS Barbers P o l n t .  Operatlon DOMINIC 
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FIgurs 39. Washdown of 8-57 sampler, MAS Barbers Pornt. Ooeratlon DOMINIC. 
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Flgure  40. F l n a l  check a f t e r  5-57 decontarnlnatlon, NAS Barbers P o l n t ,  
Operatton DOMINIC. 
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CHAPTER 3 

DOD EXPERIMENTAL P A R T I C I P A T I O N  

The experimental program for Operation DOMINIC was divided into three 
phases. a weapon development phase. a weapon effects phase, and a weapon sys- 
tems proof phase. The Departmsnt of Defense (WD) participation in each of 
these programs uas extensive. Even the experimental program for the weapon 
development shots at Christmas Island and later at Johnston Island, conducted 
by Atomic Energy Commission (ADZ) laboratories. involved W D  personnel and 
units for device placement. cloud sampling. operation of airborne data record- 
ing stations. and general support. A few formal W D  experiments also uere 
conducted at Christmas Island. The weapon effects phase was a W D  program 
involving many formal experlmntal projects. In addition. the weapon system 
proof tests were also all WD. although not many formal experiments were con- 
ducted along With these two Navy shots. 

The central agency in the WD experimental program was the Defense Atomic 
Support Agency (DASA). DASA was a joint service agency, eormecly known as the 
Armed Forces Special Weapons Project and currently as the Defense Nuclear 
Agency. 

On 21 October 1961, the Joint Chiefs of Staff (JCS) implemented the program 
for the proposed WnINIC tests and assigned to DASA the responsibility for WD 
effects experiments. specifically. DASA's responsibilities were: 

1. To plan and prepare experlmental programs. .to include 
delivery meam for high-altitude ef€ects tests at an over- 
soas location 

2. To plan experimental programs for nuclear weapon efEects 
based on the po8sibility of continuing test programs 

3. To prepare to provide necessary support to the ABC 

4. To activate Joint Task Force 8 (JTP 8 ) .  

- 

The Weapons Effects Test Croup (WBTO) at DASA Field Command (FCDASA). 
Sandia Base. New PISxico. was the specific organization within DASA charged 
with developing and executing the program. It was designated Task Unit ( T U )  
8.1.3 In the JTP 8 organizational structure. W D  effects experiments associated 
With the two Navy tests (SWORDFISH and FRIGATE BIRD) were the responsibility 
Of the Navy. however. not Tu 8.1.3. The DOMINIC experiments were given number 
designations, an organizational procedure that was commonly used In nuclear 
testing. However, there vsre two series of numbers glven. o m  for the Christmas 
Island and Johnston Island phases of DOnINIC and a second for the SWORDFISH 
test. Therefore. some project numbers. such as 1.1. were used both at Johnston 
Island and in the SWORDFISH exercise. There were no numbered experiments on 
FRIGATG BIRD. 
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I n  preparation for executing DOMINIC DOD experlments. FCDASA requested 
that agencies responsible for Projects forward the names and organizations of 
their particiPants. These listings formed Annex G of the FCOASA Engineering 
and Requirements Plan (E6R Plan). Some of the project lists have survived and . 
are recapitulated in Table 14. Names on the lists were compared wlth the con- 
solidated List of ExWsurts. and this added information is shown in the last 
two columns of Table 14. It must bo emphasized here that several project lists 
are not available. Those that are available appear to be complete. m e  rela- 
tive radiation exposure potential involved for the different projects can be 
inferred from an examination of Table 14. 

J 
-1 
--I 
_4 

3 
3 
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 he following Sections address the projects in their numerical sequence 
with the nunbered Christmas and Johnston island experiments first. followed by 
the unnumbered Christmas and Johnston Island experiments. Then the numbered 
SWORDFISH projects are discussed, followed by the unnumbered SWRDFLSH 
projects . 

CHRISTMAS AND JOHNSTON ISLAND NUMBERED PROJECTS 
INVOLVING THE DEPARTMENT OF DEFENSE 

Project 1.1 -- Blast UeaPUCemDntS at Various Distances from High-Altitde 
Nuclear Detonations 

Aaency: Army Ballistic Research Laboratories (BRL) I 
-I 

1 
operations: nissile peds were instrumented with pressure gauges. s h o c k c  
spectra gauges, and acceleromtecs. Hicrobarographs were Qblacod on 
Johnston Island and aboard ships. Surface zero buoys were lnstrumsnted on 
the Johnston Island phase airdrop events. The missile pods and instrumen- 
tatlon aboard them becam radioactive as a result of exposure to radiation 
at close ranges to the detonations. 

-I 

3 
1 

w: STARFISH. BLUEGILL. KINGFISH. ANDROSCOGCIN. BUPIPINC. CALAMITY. 
CHAUA. HOUSATONIC. 

staffing: "he project was managed and conducted by BRL personnel. Scrlpps 
Institution of Oceanography personnel already In the area were used to 
place instruments on surEacc zero buoys and on Us3 Forstet (DER-334). The 
highest exposure recorded for BRL persons was less than 1 R. 

Prolect Rewrt: Reference C.2010. 

Project 1.2 -- Shock Photography 
I 

w: Naval Ordnance Laboratory (NOL) 
Edgerton. Germeshausen 6 Gciec ~gcM;) 

Owrations: The blast and shock effects of selected Christmas Island alr- 
drops were investigated and photographically document&. Films taken Erom 
aircraft platforms by EGM; were reviewed at NOL. 

w: BIGHORN. HOUSATONIC. RINCONADA. SUNSET. 
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Table 14. Organlzat lons scheduled t o  p a r t l c l p a t e  l n  exper imental  programs, 
OOMINIC.~ 

P ro jec t  Organ l ra t lon  Codeb 

Number Number Hlghest 
I n  E 6 R C  Persona Exposure 
Plans Badged ( R )  

2.1 

4.1 

6.1 

6.2/ 
6.34 

6.4 

6.5a 

6.5b 

6 . 5 ~  

6.56 

6.5e 

6.6 

6.7 

U.S. Army Chemlcal Center (8257) 

School o f  Aerospace Medlclne (4137. 4178) 

Whlte Sands M l r s l l e  Range (8227) 
Aero je t  General (8635) 
Sy lvan la  (8613. 8641) 
A l r  Force Specla l  Weapons Center (4108) 
F l e l d  C o m n d ,  DASA (8008. 8130) 

B a l l l s t l c s  Research Lab ( B R L )  (8286) 
Geophyslcs Corp. o f  Amerlca (8638. 864:) 
E lec t ro -Opt lca l  Systems (8634) 
A t l a n t l c  Research Corp. (3513. 8640) 
Aero Lab (8644) 
Schlmnelman Englneer lng (8653) 

A i r  Force Cambridge Research Lab (8642) 
U n l v e r s l t y  of Utah (8648) 
Comstock Wescott (8669) 
Adcole Corp. (8662) 
Wentworth I n s t l t u t l o n  (8668) 
Unknown Contractor (4680) 
Ma t r l x  R 6 0. Nashau. MA (8665) 
Zlmney Corp. (8654) 
Amr l can  Science and Englneer lng (8636) 

A l r  Force Cdmbrldge Research Lab (8642) 
Lowel l  Tech 
Nuclear Research Assoclates 
Lockheed 
Electro-Mechanlcs 
Barclay and Dexter 
F t .  Nonmouth 

I l l l n o t s  I n s t l t u t e  o f  Technology 

Centra l  Radlo Propagat lon Lab, NBS (8652) 

U.S. Army Slgnal  Radlo Prop. Agency (8284) 

U.S. Army Slgnal  Radlo Prop. Agency (8284) 

Geophyslcs C O r p .  OF Amerlca (8638. 8647) 

A l r  Force Specla l  WeaDons Center (4108. 8007) 

16 

36 

32 
14 
27 
2 
1 

20 
14 
11  
17 
9 
1 

8 
2 
1 
3 
1 
1 
1 
6 

10 

22 
1 
8 
6 
4 
3 
6 

21 

22 

13 

4 

20 

1 5  

7 

3 

21 
12 
21 
1 
1 

1 7  
14 
11 
12 

5 
1 

1 
2 
1 
1 
1 
1 
1 
5 
8 

7 
0 
0 
0 
0 
0 
0 

0 

1 

6 

1 

6 

11 

1.325 

0.000 

0.340 
0.063 
0.118 
0.070 
0.112 

0.950 
0.500 
0.128 
0.083 
0.112 
0.040 

0.000 
0.023 
0.000 
0.000 
0.000 
0.000 * 
0.000 
0.000 
0.325 

0.500 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

0.000 

0.483 

0.000 

0.915 

0.500 

i 

(cont lnued)  
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Table 14. Organlzat lons scheduled t o  p a r t l c l p a t e  I n  expertmental  programs. 
DOMINIP (cont lnued) .  

Pr ot ec t Organ\ z a t l  on Codeb 

Number Number Hlghes t 
l n  E h R C  Persona Exposure 
Plans Badaed ( R )  

6.8 

6.9 

6.10 

6.11 

6.13 

7.1 

7.2 

7.3 

7.4 

8A.1 

A l r  Force Cambrldge Research Lab (8642) 
Aerospace Research (8631) 
General E l e c t r l c  (8607) 
F l e l d  Comnand, OASA (8008. 8130) 

Stanford Research I n s t l t u t e  (8623) 
F l e l d  Comnand. OASA (8008) 

A l r  Force Specla l  Weapons Center (4108) 

Stanford Research I n s t l t u t e  (8623) 
F o r t  Monmouth 

U.S. Army M l s s l l e  Comnand (8256) 
USAS Amerlcan Marlner Crew (8344) 
RCA (8608) 
Barnes Englneer lng (8680) 
P lca t l nny  Arsenal (8262 
New Mexlco S ta te  U n l v e r s l t y  (8637) 
Western E l e c t r l c  (8674) 
Aero Lab Development Company (8644) 

Kaman Nuclear (8658) 

L tnco ln  Labs. M I T  (8632) 

Whlte Sands M l s s l l e  Range (8227) 
Weapons E f f e c t s  Test. FC OASA (8008. 8130) 
Columbla U n l v e r s l t y  (8666) 
EOL. Sy lvan la  (8641) 
New Mexlco S ta te  U n l v e r s l t y  (8637) 
Sy lvanla (8613) 
Hughes A l r c r a f t  (8643) 
Pueblo Army Depot (8289) 

ASO. Wrlght-Patterson AF8 (4123) 
Stanford Research I n s t l t u t e  (8623) 
E lec t ron l c  Comnun\cat\ons, I n c .  (8661) 

Amerlcan Sclence and Englneer lng (8636) 
Weather Centra l ,  Hanscom F l e l d  (4657) 
Technlcal  Operatlons 
Geophyslcs Corp. o f  Amerlca 
Lowel l  Tech 
Wentworth I n s t l t u t l o n  
ASO. Wrlght Pat terson AFB 

5 
14 
2 
2 

40 
1 

7 

39 
7 

7 
60 

125 
1 7  

4 
10 

2 
2 

6 

12 

14 
8 
2 
1 
1 
2 

11 
3 

9 

57 

9 
16 
8 
1 
1 
1 
3 

1 
4 
1 
1 

12 
1 

2 

1 
0 

2 
55 
76 
10 

3 
7 
1 
2 

0 

12 

13 
4 
2 
1 
1 
2 

11 
2 

0 
1 
4 

2 
1 
0 
0 
0 
0 
0 

0.000 
0.000 
0.000 
0.000 

0.615 
0.380 

0.041 

0.000 
N/A 

0.048 
0.310 
0.440 
0.040 
0.065 
0.072 
0.000 
0.112 

N/A 

0.760 

0.340 
0.245 
0.093 
0.129 
0.072 
0.118 
0.109 
0.218 

N/A 
0.000 
0.352 

0.325 
0.000 

N/A 
N/A 
N/A 
N/A 
N/A 

(cont lnued)  
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Table 14. Organlzatlons scheduled to partlclpate In experlmental programs, 
DOMINICa (contlnued). 

Project Organlzatlon Cod& 

Number Number Hlohest 
In E&RC Persona Exposure 
Plans Badged ( R )  

8A.2 EG&G (8160) 20 3 0.380 

8A.3 ASO, Wrlght-Patterson A F E  (4123) 9 9 0.500 
Amerlcan Sclence and Englneerlng (8636) 15 12 0.325 

88 Alr Force Speclal Weapons Center (8007) 5 5 0.500 
Allled Research Assoclates (8657) 7 4 0.349 

8C Alr Force Speclal Weapons Center (8007) 5 5 0.500 
AVCO Corporatlon (8649) 12 12 0.034 

9.la Alr Force Cambrldge Research Lab (8642) 2 2 0.970 
Unlverslty o f  Utah (8648) 5 5 0.023 
Oklahoma State Unlverrlty (8675) 1 1 0.000 

9.4b Alr Force Speclal Weapons Center (8007. 8130) 5 4 0.180 
9.lb Geophyslcs Corporatlon o f  Amerlca (8638, 8647) 13 7 0.500 

General Dynamlcs (8660) 9 3 0.380 
Northrop Ventura (8651) 3 2 0.036 

9.6 Cublc Corporatlon (8603) 47 21 1.270 

Notes: 
a 
Some projects are not llsted because there were no data In the hlstorlcal 
flles avallable for revlew. 

bSome agencles In t h l s  column have more than one organlzatlonal code llsted 
because the agency was glven two o r  more codes durlng DOMINIC. 

Englneerlng and Requlrements Plans. C 

dThls column shows the number of persons from the E&R Plan who were lssued a 
badge durlng DOMINIC (obtalned from the Consolldated Llst). The number does 
not normally lndlcate the total number of persons badged f rom the agency. 

BRL submltted a comblned 11st of personnel for Projects 6.2 and 6.3; thus 
these projects are grouped together. Thls list Indlcated that AFCRL personnel 
for Project 6.3 were also lnvolved ln Project 6.4 and would be llsted under 
that project 

d 

Source: FC OASA Englneerlng and Requlrements Plans for DOMINIC, Annex G. 
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staffinq: The project report acknowledges four EGM; persons. of whom three 
were badged. The highest exposure recorded For the three was 0.380 R. NOL 
project personnel may have remained off  site and simply revlewed the fllms. 
some NOL personnel were badged for DOMINIC and they could have been ahso- 
ciated with this project. although NOL also had other projects. 

project ReDOKt: Reference C.2011. 

project 2.1 External Neutron Flux Measurements 

Aaency: ~ r m y  Nuclear Defense Laboratory (NDL) 

operations: NDL Instrumentation was mounted on the pods of the three mor 
missile shots. The InStrWntS were then analyzed In the mobile laboratory 
on Johnston Island after recovery from the pods. Recovery of the p&s was 
done by JTF 8. Instrumentation was returned to the project 9 hours follow- 
ing STARFISH. 8 hours fOllWing BLUEGILL. and 6 hours following KINGFISH. 
exposure potential existed in recovering. removing, and analyzing the in- 
struments from the p d s .  

m: STARFISH. BLUEGILL, KINGFISH. 
stafflnq: NDL personnel conducted Projects 2.1. 2.2, and 2.3. A pre-event 
personnel list for Projects 2.1 and 2.2 from NDL (see Table 14) sh- that 
seven of Sixteen people On this list W.KO badghd during DOMINIC. The high- 
est exposure recorded was 1.325 R. No such 11st is available for erojEt 
2.3: however. It Is probable that the Same personnel took part In  all three 

. 

projects. 

Prolect Rewrt: Reference C.2012. 

Project 2.2 -- camma Radiation neasurements 
Aaencu: A m y  NUCbat Defense Laboratory 

pperatlons: Gamma-deteCtOK packages were placed in each of the three pods 
€OK each of the Thor shots. The packages were then analyzed in the laboK4- 
tOty after the pods were recovered in the same manner as Project 2.1. 
above. 

w: STARFISH, BLUEGILL. KINOPISH. 
Staffing: See Project 2.1 above. 

Prolect ReDOKt: Reference C.2013. 

Project 2.3 -- Alpha Contamination MOtIitOKing 
Aaencies: Army Nuclear Defense Laboratory (NDL) 

Army Chemical Corps School 
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Otaeratlons: Alpha monitoring stations w r e  set up downwind &?ohnstc 
Island missile launch pads. These stations were to determine posalble alph 
contamination If a missile with warhead were destroyed on or very near th. 
launch pads. This project was initiated after the second attempt to launc 
BLUEGILL ended with the missile and warhead burninq on the launch pad. N8 
data were obtained by this project since no repeats of the BLUEGILL acci- 
dent occurred. 

Monitoring stations were located in and around the Thor pad. whlsh was 
heavily alpha-contaminated when the second BLUEGILL attempt burned on the 
pad. Although the pad had been cleaned up. some low-level alpha contamina- 
tion still existed In the area. 

Shots: CHECmTE. BLUEGILL. KINGFISH, T1W”ROPE. 

StafTinq: The project was staffed by an officec from NDL and one from the 
Chemical Cocps School, Dut personnel from other projects uere also wed. 
The agencies the officers reprasented did have personnel on the Consoll- 
dated List. but the identified officers were not among them. This suggests 
that these officers’ wrY on this project was offsite only. 

Prolect Rewrt: Reference C.2052. 

Project 1.1 -- Production of Chorioretinal Burns by Nuclear Detonations 
and Tests of Protective Devices and Photographic Uacerials 

Aaencies: Air Force School of Aerospace Medlcins (APSAM) 
6570th Aerospace Medical Research Laboratories 
Naval HatOClal Laboratory (NHL) * 

ODerations: Rabbits and monkeys were carried in aircraft at various dis- 
t a m e 8  from the bursts to determine the effect of detOMtloM on the eyes 
of the animals. hs many as ten aircraft were used on several shots. Thermal 
msasuremsnts -re made from the same aircraft stations as part of this 
project. 

ShotS: BNCItJO. SWANEE, T A W .  W E .  YESO. HAUL=. STARFISH, cwlra. 
W K C m T E ,  BLUEGILL, CALAMITY. mxlsAMNIC, KINGFISH, TIGWTROPE . 
Staffinq: A m  managed this project with the orher agencies noted. NML 
took the thermal measurements. only three men out of thirty-slx identlried 
w r e  badqed and no one recorded any radiation. 

Proqect Rewrt: Reference C.2014. 

Project 4.2 -- Photoeleccrlc and Psychophysical Measures of Nuclear 
Vaapons Flashes 

m: Aviation nedlcal Acceleration Laboratory. Naval Air 
Developaunt‘Conter (EUDC) 
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Owrations:  rightness of the bomb flashes was measured Erom a station 
near A-site ut Christmas Island uslng photoelectric Instrumentation. Three 
observers were used on four shots ro masure reactlon to flashbllndness. 
The observer entered a llght-tight enclosure 20 minutes before the shot. 
At shot time the observer was looking at the shot through a viewer wlth 
his right eye. After the flash. the time to correctly resolve a test put- 
tern was recorded. In all cases. the Clashes were not bright enough to 
produce an after-Image in any of the observers' eyes. 

w: RIKONPSA. DULCE. PETIT. QMWI. BIGHORN. BLUESTONE. sw6T. PAMLICO. 
Stafflnq: NAOC managed this Project Uing Omnitech, Inc., as a contsactor. 
only one NADC person was badged. and m i t e c h  doas not appear in the QQ- 
solidated List. It is assumed that NADC must have had esistance Erom 
others on Christmas Island to execute this projcct. me source organization 
of two of the volunteer flashblindness subjects is not established in the 
project report. one observer was the single NADC man bsdged and his expo- 
sure was zero. 

Project Remrt: Reference C.2016. 

Project 6.1 -- Fireball Attenuation 
Aaencies: Army Electronics Research and Development Activity (ERDA) - Electronic DeEense Laboratories. sylvania 

Aerojet General Corporation 
Air FOrCe special Weapons Center (AFSWC) 

Owratlons: Using rocket-borne radio transmitters and receivers on Johnston 
Island and four ships (LISS oak Hill [LSD-71. USS For t Mario~ [LSD-221. 
Polk County CUT-10843, and ySNS Point m r r  [T-Am-11). the radar Per- 
Eormance near a high-altitude nuclear detonation was measured. 

There was a potential for exposure Eor personnel on Johnston Island 
due to the return of the missile pods there. However. unless a mn's  duties 
involved handling these objects the potential was very low. even consider- 
ing  the generally tight quarters on the island. The destruction of the Thor 
missile and Its warhead on Johnstan Island on 25 July added the posslbility 
of internal exposure to alpha contamination. However, unless duties in- 
volved the cleanup of this launch pad the potential was low. 

m: BLUEGILL. KINGFISH, TIGHTROPE. 
Staffinq: ERDA personnel were on Johnston Island and may have been on board 
the ships listed above. AFSWC personnel were on Johnston Island. Sylvania's 
Electronics Defense Laboratory and Aerojet General Corporation had 21 and 
12 personne:. respectively. badged for this project. The Consolidated List 
shows 21 individuals badged for this project from White Sands Mlssl1e Rang+ 
(YSPIR). where ERDA was located. The highest recorded exposure for WSMR per- 
sonnel was 0.340 R. The highest exposure recorded tor Sylvania and Aerojet 
personnel was 0.118 R. 

Prolect Rewrt: Reference C.2015. 
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Project 6.2 -- Garmne Ray Scanning Of Debris C l o u d  

Faencies: ~ r m y  Balllstic Research Laboratocies (BRL) 
eleccrodptical System Inc. (go5) 

AOKO Lab. Inc. 
Atlantic Research Corporation 

ppe era t ions : Both direct and indirect attenuation nmasurements were made by 
iaunching rockets from Johnston Island. Receivers were located at Johnston 
Island and at Aberdeen Proving Gcound. MKYland. The rockets did not need 
to bc recovered as the data whre telemrtered to the data recorders. The 
rockets wore the same onea used by Project 6.3. 

m: Rockets were launched for STARFISH. BLUEGILL. and KINGFISH. Indirect 
attenuation measucemoncs were made on all Elve high-altitude shots. 

staffing: BRL manned this project with aaslstance from Aero Lab and Atlan- 
tic Resoarch Corporation Cor the Instrumented rockets. and Erom EOS with 
data-recording and expecimnt design. One person from BRL received 0.950 R 
(see Table 14). Everyone associated with this project was also associated 
with Project 6.3. POT both projects, badges wore issued to 17 from BRL. 12 
from Atlantic Research, 5 from Aero Lab. and 11 from Sas. 

Pcolect Remrt: Reference C.2017. 

Project 6.3 -- D-Region Physical ChOfnlStKy 
Aaencles: ~ r m y  Ballistic Research Laboratories 

Oeophysics Corporation of America (-1 
Electro-optical System Inc. 
Air POKC% Cambridge Research Laboratories (AF'CRL) 

Omrations: Attenuation of signals transmitted through tho radioactive 
Cloud were measurud using rocket-borne transmitters and receivers located 
on Johnston Island. Honest John-NIkB and Nike-Cajun cockets wore launched 
from Johnston IPlMd and were instrumented by Projects 6.2 and 6.3. No 
rocket recovery Was K ~ ~ I c o ~ .  

S-: STARFISH. BLUffiILL. KIWFISH.  

Staffhq: Staff was Shared ulth Project 6 - 2  with the addltion of 14 men 
from GCA and an unknoun number from AFCRL. 

PFOlect Rewrt: Reference C.2018. 

Project 6.4 -- E- and P-Reglon Physical Chemistry 
Aaencies: Air Force Cambridge Research Laboratow (AKRL) 

A m e C I C M  Science and mgineering 
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-rations: Direct attenuation of signals transmitted through the radio- 
active cloud was measured using rocket-borne transmitters and receivers 
located on Johnston Island. Javelin rockets  were hunched from Johnston 
Island and no recovery of them was required as their data were telemeteced. 

-: STARFISH and KINGFISH. 

m q :  AFCRL used a Variety of contractors (see Table 14). Exposures 
recorded by badged personnel wrking on this project were very low OK zero. 

prolect Rewrt: Reference C.2019. 

project 6.5a -- Ionospheric Soundings and Magnetic Measurements 
Aaencies: Air Force CambCldge Research Laboratory (APfRL) 

Lockheed Missiles and Space Division 
Nuclear Research Associates 
Electro-Mechanics Co. 
Space Sciences Inc. 

Opecations: Radiofrequency propagation. geOmagnetlC field. and Ionospherlc 
experiments were conducted at a number OE OffSlte locations including 
Midway. Palmyra. Tongatabu. Kauai. California. canton. Samoa. Wake, Trlnl- 
dad, Okinawa, Johnston Island. and on USS Takelma (ATP-113). There was some 
project actlvlty at Johnston Island. There was no radlatlon exposure poten- 
tial except on JOhMtOn Island and Palmyra. There were mpasurable air con- 
centrations on Palmyra on three occasions resulting from Chrlstmas Island 
airdrops, but these were extremely low. The slight possibility of exposure 
at Johnston Island is discussed under Project 6.1. 

shoe_s: All events after 17 June 1962 (DOLCB) to the end of the series. 

staffinq: A ~ L  used several :ontractors (seen Table 14). Although the EsR 
List (Table 14) does not show Polytechnic Englneecing corporation. they 
also assisted AFCRL on this project. The Consolidated List shows that one 
person from Polytechnic Engineering was badged and received no exposure. 
The other contractors did not send personnel to areas In the PSClflC where 
badging was required. 

Prolect ReWrt: Reference C.2020. 

Project 6.5b -- Ionospheric Measurements in the Southern Conjugate Area 

A=: Illinois Institute of Technology Research Institute (IXTRI) 
(formerly Armour Research Foundation) 

meratians: Radlo propagation. magnetic, and ionospheric experiments were 
conducted on Tutuila, Samoa and Tongatabu. 

w: STARFISH. BLUEGILL. KINGFISH, CHECKMATE. TIGHTROPE. 
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Staffinq: The project was staffed by personnel Erom IITRI. None oE the 21 
people scheduled to participate In this project were badged. Host of the 
personnel WeEe sent to locations other than Christmas OK Johnston island. 

Project Revort: Reference C.2021. 

Project 6.5~ -- Vertical Ionospheric Sounding Measurements 
A S :  Central Radio Propagation Lab. National Bureau of 

Standards (NBS) 

~ r a t l o n q :  High-frequency soundings of the ionosphere were taken at Maul. 
French Frigate Shoals. Tutuila. Wake. Canton, nidway. and Tongacabu. 

m: STARFISH. BLUKiILL. KLNGFISH. CHECKMATE. TIGHTROPE. 
Staffing: Twonty-tW from NBS were identlfled in the E6R plan as likely 
participants with zero exposures. 

prolect Report: Reterence c.2022. 

Project 6.5d -- Effects of Thermonuclear Radiation on the Ionosphere 
Aaency: A m y  Signal Radio Propagation Agency (SRPA) 

Owratlo-: HP propagation experiments were conducted with the transmitter 
at Kauai, Hawaii. and receivers at Okinawa. Adak. Alaska. and Palo Alto. 
California. Ionospheric soundings were taken Using HF sounders on Johnston 
Island and Kwajalein. The possibility of low-level exposures of personnel 
on Johnston Island is discussed under Project 6.1. 

ShotP: STARFISH. BLUEILL. KI'NOPISH. CHECKMATE. TIGHTROPE. 

Staffing: T a b l e  14 shows that SRPA had six personnel badgad o t  the thirteen 
scheduled to participate. These six ware probably on Johnston Island at 
Some point 10 the test series. The other seven were probably at IslaIIds 
where badging w(1s not necessary. The highest exposure o t  SRPA personnel 
*Ma 0.48 R. 

Prolect Remrt: Reference c.2023. 

Project 6.5e -- mgnetlc Measurements 
w: hnuy Signal Research and Development Laboratory (SRDL) 

Owratlons: extrexrely-low-frequency impulses were measured using magnetom- 
eters located on the i s l ~ d ~  of Hawail and Tutuila. 

m: STARFISH. BLUEGILL, KINGFISH. CHECKHATE. TIGHTROPE. 
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stafflnq: Although SRDL. conducted this experiment and wrote the project 
report. the only person scheduled to participate who was bsdged (see Table 
14) was from SRPA. Since both agencies were located at Ft. Monmouth. NW 
Jersey. this is not unusual. Persons on the islands of mtuila and Hawaii 
were not badged. 

proqect ReDort: Reference C.2024. 

project 6.6 -- Long-Term Debris History 
AB: Geophysics Corporation of America (CCA) 

owrationq: Bomb debris W a s  tracked for a long period and over a wide geo- 
graphical area after detonation. Observations were made using optical tech- 
niques from Johnston Island. French Frigate Shoals. Tutulla, Tongatabu. 
uss summit County (LST-1146). USS HenrV County (LST-824). and mint Barrcu. 

w: STARFISH. BLUEGILL. KINGFISH. CHECKMATE. TIGHTROPE. 
Staffinq: This project was managed by GCA. Table 14 shows that 6 of the 20 
personnel from CCA were badged: the highest recorded exposure w a  0.915 R. 

Project 6 .1  -- Debris Expansion Experiment 
Aaency: Air Force special Weapons Center (AFSWC) 

Owratlons: Five instrumented rockets were launched from Johnston Island 
for masur'BmOnts on STARFISH and two for CHECKMATE. Data were telemetered 
from the rockets to Johnston Island. Canton. French Frigate Shculs. Oahu. 
and Hawaii so that rocket recovery was not necessary. 

w: STARFISH, CHECmTE. 
Staffinq: This project was managed by AFSUC. Table 14 shows that 11 of the 
15 AFSWC personnel were badged. None recorded more than 0.50 R. 

Prolect Rewrt: Reference C.2026. 

Project 6.8 -- RiOnbeteC Measurements 
Aaencies: Air FOKCe Cambridge Research Laboratories (AFCRL) 

Aerospace Research Corporation 
Stanford Research Institute (SRI) 

Owrations: Measurements of cosmic noise attenuation were mode at Johnston 
Island, French Frigate Shoals. Canton. Tutuila. Tongatabu. Palmyra. Midway. 
Wake. Fiji. Oahu. Samoa, Rarotonga. Viti Levu. Christmas. MV Acania. e- 
mit Countv. HenKV Countv. USNS Harris County (T-LST-822). Point Barrw. 
Takelma. US3 HassavamDa (AO-145). US9 Hitchiti (ATP-103). USNS Pvt. Frank 
S. Petrarca (T-AK-250). and USAS American Marlnet. small amounts of air 
contamination were measured on three occasions at Palmyra. 
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Shots: STARFISH. BLUEGILL. KINGFISH. CHECKMATE, TIGHTROPE. 

Staffinq: AFCRL managed this project but had several contractors. Aerospace 
Research Corporation Installed and operated riometers on Midway, French 
Frigate shoals. Oahu, Palmyra. and the ships. Table 14 shows that 4 of 14 
Aerospace Research Corporatlon personnel were badged: a11 readings were 
zero. CCA helped man some of these riometers wherever they had Project 6.6 
personnel. One person from SRI working with Project 6.9 took the riometer 
readings on Canton. Other SRI personnel operated the rlometers at all Proj- 
ect 6.11 sites and aboard Acania. At Christmas Island personnel from Hq 
USAF Operated the rlometers. There are three separate listings for Hq VSAF 
on the Consolidated Llsf. totaling 13 persons: all badges read zeco except 
one, which read 0.079 R. IITRI personnel operated the riometecs on Tonga, 
Samoa. and the civilian ship, Hifofua. A person from General Electric-TWW 
operated the riometer on Johnston Island: his exposure was zero. 

Prolect ReWrt: Reference C.2027. 

Project 6.9 -- Radar Clutter Measurements 
Aaency: Stanford Research Institute (SRI) 

Owrations: Measurements of burst location clutter ionlzation using various 
types of cameras and radars wore conductud at Johnston Island. Canton. 
Acanla. the Doernrange Anti-Missile neasurement Program (DAMP) ship (-A- 
can Marinee~. and on board the RC-121 aircraft. 

a: STmFISH. BLUeCILL. KINGFISH. CHEZKEIATE. TIGHTROPE. - 
Staffinq: The equipnent was operated by SRI personnel at all sites except 
Amcrican nariner and on board the RC-121 aircraft. Barnes Engineering Com- 
pany personnel Prom Project 6.13 operated the careras on board American 
Mariner. There is no explanation for the fact that five of the twelve 
badged SRI men received exposures ranging up to 0.615 R. unless they as- 
sisted informally on other projects at Johnston Island. 

Prolect Rewrt: Reference C.2028. 

Project 6.10 -- Large Scale Ionization BfPects from High-Altitude 
Nuclear Detonations 

w: Air Force cambridge Research Laboratories ( A ~ L )  

Owrations: Etfeces of nuclear detonations on the ionosphere were measured 
from aboard a KC-135 based in the Fiji Islands. and on Haul. HaWll. Mld- 
way, and French Frigate Shoals. An ionosonde trailer van and all-sky cam- 
era were located at the Nand1 airfield In the Fijls. The islands involved 
never recorded radiation and the K - 1 3 5  Stayed south of the Equator. over 
a thousand miles from the detonations. 

- Shots: STARFISH. BLUEGILL. KINGFISH. CHKKMTE. TIGHTROPE. 

r 

i 

I 

c 

- 
! 
c 

122 i 

ii 
I 



3 
-I 
3 
9 
1 
3 
2 
3 
7 
1 
3 
7 
t 
1 
1 
I 
1 
1 
I 

Staffinq: The KC-135 aircraft was No. 53131. The all-sky camera at Nand1 
was operated by members of the Domlnlon Physlcal 1.aboratory. New Zealand. 

prolect Rewrt: Reference C.2029. 

project 6.11 -- HF Cormnunicatlons Experiment 
Agencies: Army Signal Research and Development W r a t o r y  

Stanford Research Institute (SRI) 

operations: The effects or high-altitude nuclear explosions on hlgh- 
frequency CO~UnICatlOns Wre studied. Twelve sited -- Okinawa, Kwajalein. 
canton, Kauai, wake. Midway. Hawaii. Tutulla. Vitl Levu. Rarotonga. F a i r -  
banks, Alaska. and Pal0 Alto. California -- were used to make measurements. 
None of these locations received any radiation exposure from DOMINIC tests. 

m: STARFISH. BLUEGILL. KINGFISH. CHECKHATS, TIGHTROPE. 
Stafflnq: SRI personnel manned the 12 sltes. only one person w m  badged 
and he recorded no exposure (see Table 14). 

Project Rewrt: Reference C.2030. 

Project 6.12 -- Piggyback Satellite Packages - 
Aaency: Air Force Cambridge Research Laboratorles 

Owratlons: Four satellites were instrumented for Project 6.12. but they 
were not operational at the times of the high-altitude bursts. 

Prolect Remrt: Reference C.2031. 

Project 6.13 -- RF and Optical Measurements 
paencles: Army MlSSile Command (APE) 

Radio Corporation of America (RCA) 
Barnes Engineering Company 

Owrations: Radiofrequency (RF) measurements to determine radar performance 
in a nuclear burst were made. Measurements were made Lrom American Harincr. 
Rocket probes were launched from Johnston Island. Optical measurements 
were also made from American Mariner by Barnes Engineering personnel. 

- Shots: STARFISH. BLUEGILL. KINGFISH. CHECKMATE. TIGHTROPE. 

StaEfinq: RcA personnel operated the RF equipment on -E: 
Barnes Engineering personnel operated the optical equipment on the DAMP 
ship. Other contractors assisted A=. including Atlantic Research who 
launched the rockets from Johnston Island. Everyone on American Mariner 
appears to have been badged. and the highest reading was less than 0.5 R. 

ProleCt ReWct: Reference c.2032. 
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Project 7.1 -- Electromagnetic Signal. Underwater Measurements 
A m :  Kamrrn Nuclear 

Ouerations: Measurements were conducted' Crom two ships. Uss InElict (WO- 
456) and US3 Lovalty (MSO-457). stationed O€€ Oahu, Hawail. 

S m :  This project participated fn all 24 shots at Christmas Island, plus 
SWORDFISH. FRIGATE BIRD. and STARFISH. 

staffing: This project was staffed by 3 men from Kaman Nuclear. Two men 
from Kman Nuclear wece badged. but they were visltors to the test site 
and not Project 7.1 participants. 

Prolect Rewart: Reference C.2033. 

Project 7.2 -- Radiofrequency Radiometry 
Aqency: Lincoln Laboratory. Massachusetts Institute of Technology 

Ovecations: Ground-based measurements were made at Johnston and Palmyra 
islands. 

w: All FISHBOWL shots. 
Staffing: The project was staPfed by Lincoln Laboratory personnel. Five of 
the twelve persons shown in Table 14 had exposures greater than zero. the 
highest being 0.760 R. Very low-level air contamination was measured fn 
Palmyra Island on three occasions. 

Prolect Rewrt: Reference C.2034. 

Project 7.3 -- Microwave Att8nutlOn Due to Nuclear Burst 
Aaencies: Electronics Research Laboratories. Columbia University 

Hughes Aircraft Company 
A m y  slgnal Missile Support Agency (SMSA) 

ODerations: Radar signal attenuation during low-altitude nuclear tests was 
nheasured. Beacons and reflectors were dropped Erom a 8-57 aircraft and 
monitored Prom Christmas Island. 

m: YUKON. ERlSKEGON. W E E .  CHETCO, TANANA. W E .  ALMA. TRUCKBE. 
HARLEM. Rxtacotwa, DUE, PETIT. BIGHORN. BLUESTONE. SUNSET. 

Staffinq: S W A  provided the radars and three Crews for the experiment with 
assistance from Columbia University. Hughes Aircraft serviced and flew the 
8-57 and the G.T. Schjeldahl company and Pueblo Army Depot assisted the 
project. The highest budge reading oE any PdrSon identiEied with the proj- 
ect was 0.340 R. 

Prolect ReDOrt: Reference C.2043. 
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pro~ect 7.4 -- Comunfcation Propagation Investigation Equipment 
AqencV: Air Force Aeronautical Systems Division (m) 

Owrations: Radiofrequency communications between aircraft and stations 
at JohnStOn Island. Hickam A W .  and SlX other Pacific island sites were 
monitored. 

- Shots: STARFISH. CHECKMATE. BLUEGILL. 

Sta€fing: ASD W a s  in charge Of this project. SRI managed the project for 
ASD. assisted by Boeing Corporation and the Collins Radio company (who had 
personnel at Wicktam A m )  and the Mitre Corporation. Although 66 persons 
were scheduled to participate i n  this project. only 5 were badged and 
readings w c e  very low O r  zero. Duty at nost o€ the islands involved did 
not require badging. 

Project Rewrt: Reference D . 9 .  

Project 7.5 -- Thermal Radiation from A i r  Burst Nuclear Weapons Incident 
on Low-Altitude Aircraft 

Aaencr: Air Force aeronautical Systems Division ( A m )  

Amerations: Two B-57B aircraft were positioned at selected ranges Crom the 
detonations t o  determine the thermal energy reflected from clouds and ter- 
rain incident on the aircraft surfaces. Three B-57s were attached to the 
project. bu: Only two were used on each shot. m e  alcccaft were also used 
by Project 7.3 as radar targets on several shots when they were not taking 
thermal measureman+s. 

There was little or no exposure to persons lnvolved wlth this project 
at Christmas Island. Aircraft were between 14.400 and 56.000 feet (4.4 and 
17.1 b) from the bursts. depending on the predicted yields. and flight 
crew exposures were all below 0.350 R. When operating wlth Project 7.3. 
the ranges from the burst were much greater. 

- Shots: ADOBE. AZTgC, QUESTA. W I L L A .  EWINO. W E .  ALMA. YESO. RINCONADA. 
BIGHORN. 

Sta€flnq: AsD managed the project. but the Project OfCicer w a s  Erom the 
Air Force Flight Test Center at Edwards AFB. California. The three flight 
crews were m d e  up of men from units at Edwards AFB. Patrick AFB. Florida. 
Holloman AFB. New Hexico. and ASD. Ground support was similarly mixed. The 
radar controllers were from Nellis AFB. Nevada, Bglin AFB. Florida. and 
Cannon A W .  New Mexico. 

Prolect ReWrt: Reference 13-10. 

Projects 7.6 through 7.11 

Aqenw: OEEice of Chief of Naval Operations 
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ODecatlons: Under these project designations the performance o €  communlca- 
tions and navigation systems on operational naval units was monitored. The 
units were operating throughout the Paciflc region. 

m: All FISHBOWL shots. 
staffinq: Regular ~ a v y  creus. 

Project 8A.1 -- High-Altitude Nuclear Detonation Optical-Infrared ~Efects 
Aaencles: Air Force Cambridge Research Laboratories 

Technical Operations. Inc. 
American Science and Engineering 

Owrations: Optical-infrared radiation from the high-altitude shots was 
measured. Two KC-135 aiccraEt platforms were used In addition to ground 
stations at Johnston Island and Haul. Hawall. KC-135s were those also used 
by Project 8A.2. 

w: STARFISH. BLUEGILL. KINGFISH. CHECKMATE, TIGHTROPE. 
staffinq: Only three people out of forty-seven personnel Identified as 
probable participants were badqed. Readings on these three badges were 
zero or very low. Personnel at Haul were not badged. 

Prolect Rewrt: Reference C.2035. 

Project 8A.2 -- optical Ph.nomenology oE High-Altitude Nuclear Detonations 

Aoenct: Edgerton, Germerhausen 6 Crier (sohc) 

QQeratiwu: nls project obtalned optical coverage of the five hiqh- 
altitude events from land-based and airborne platforms. Aircraft used wore 
Kc-135s. Nos. 53120. 53144. 60376. Three project members flew aboard each 
aircraft for all shots except the first. when two members were aboard each 
aircraft. Land-based sites were Johnston Island, Samoa. Flji. and Tonga. 
Personnel wore stationed at Hickam, Johnston Inland. Samoa. F i j i ,  Tonga. 
and the Island oE Hawaii. Only at Johnston Island w a s  there a potenclal 
for exposure and this was low. 

-: STARFISH. BLUEGILL. KINGFISH. CHECKMATE. TIGHTROPE. 

Staffing: At JOhMtOn ~sland personnel strength varied from five to ten. 
At Samoa the peak  strength was eight. Two people were at F i j i  and tm at 
Tonga. There were four personnel Erom the Army Pictorial Center. one from 
the University of Rochester, one from Holmes 6 Narver. and one from Photo- 
Sonlcs. Inc. working for ECM; on thlS project. none of whom were badged. 
Only three of twenty identified probable participants were badged (see 
Table 14) .  

project Reoort: Reference c.2036. 
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project 8A.3 -- Structural Response to Thermal Radiation from 
High-Altitude Fireball 

AqencieS: Air Force Flight Dynamics Laboratory (AFFDL) 
American science and Engineering CASE) 

-rations: InstrUnent-CaKrYing pods were exposed to high- ltitude detona- 
tions. Returned Peas -re placed In *hot* cells on Johnston Island once 
they were recovered bu Marine COCPS helicopters OK Navy fleet tugs. The 
instruments were then removed. Project personnel working near the pods OK 
instruments removed from the pods Could have been exposed to beta and gama 
radiation. No alpha activity was detected on the pods. 

Shots: BLUEGILL. KINGFISH. - 
staffing: AFFDL had nine persons badged for this project. =E. who w a s  
their contractorr had 12 persons badged. However. all readings were less 
than 0.5 R. 

project ReWKt: Reference C.2037. 

project BB -- Nuclear Weapon X-Ray Effects as Measured by 
PkoSiVe IMtCUmbtltS 

Aaencies: ~ i r  Force special Weapons Center (AFSYC) 
Allied Research ASSOCiateS (ARA) 

Ooerations: Instruments carried to high-altitudes ln pods attached to the 
Thor miSSileS were Used. eOdS WKe recovered by Marine Corps helicopters 
or Navy fleet tugs and returned to Johnston Island for analysis. Project 
personnel working near the pods. OK instruments from the poda. could have 
been exposed to beta and gamma radiation. No alpha radiation was detected 
on the pods. 

w: STARFISH. KINGFISH. 
Staffinq: Five military personnel from AFSYC were associated with this 
project. and ARA had betwen four and seven. All readings were less than 
0.50 R. 

Prolect ReWKt: Reference C.2038. 

Project 8C -- Reentry Vehicle Tests 
Aaencles: Air Force special Weapons Center (AFSYC) 

A X 0  Research and and Advanced Oevelopment Corporation 

merationo: TWO reentry vehicles ( N o )  were to be carried aloft by the 
Thor missile and exposed to the effects of a high-altitude nuclear detona- 
tion. The Thor missile blew up after 1 minute of flight. The RVS that were 
attached to the missile when It blew up could have been contaminated and 
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their recovery and inspection would have resulted in a potential exposure 
source for project personnel. 

w: First STARFISH attempt. 
Staffinq: Five military officers from AFSW and 12 persons Prom AVCO Re- 
search and Advanced Development Corporation participated in this project. 
All readlngs were less than 0.5 R. 

Prolect Rewrt: Reference C.2039. 

Project 9.la -- Atmospheric Properties 
Aaencies: A i r  Force Cambridge Research Laboratories (AFCRL) 

University of Utah 
Oklahoma State University Research Foundation 
Wentworth Institute 

owrations: Measurement of atmospheric properties were made at varying 
altitudes using rockets launched from Johnston Island. Rocket payloads 
were not recovered. 

-: BLUEGILL, KINCPISH, CHECKHATS, TIGHTROPE. 

Staffing: AFCRL had two persons badged who were assigned to this project. 
the University of Utah had five badged. and the Oklahoma State University 
and the Wentworth Institute each had one person badged. The Weapons Effects 
Test Croup (WeTc) Prom Field Command. Defense Atomic Support Agency 
(FWASA) had one person assigned to this project. Of the nine personnel 
badged for this project. one had a relatively high reading (0.97 R). 

Prolect Report : Reference C.2040. 

Project 9.lb -- Ionospheric Wind Measurements 
Aaencies: Air Force Cambridge Research Laboratories (AFCRL) 

Geophysics Corporation of America (GCA) 

ODerationq: Measurement oE wind velocities at high altitudes was made by 
ejecting a sodium vapor trail from a Nike-Cajun rocket at dusk or dam. 
The trail was photographed by camcras on Johnston Island and by three ships 
stationed In the ship array around Johnston Island. The ships were Summit 
County. Henrv Countv. and Point Barrow. 

- Shots: FISnaOn shots. 

Staffinq: AFCRL had one person badged who was badged under organization 
code 8130 ( w m .  ~ ~ D A s A ) .  GCA had seven badged who worked on this project. 
The highest exposure was 0.5 R. 

Prolect Rewrt: Reference C.2051. 
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project g.4b -- Pod and Recovery Unit Fabrication 
Asency: Air Force Special Weapons Center (AFSVC) 

operations: Provided instrument pods that were attached to mor missiles. 
Recovery of pods and analysis of p d  damage could have exposed persons to 
beta and gamma radiation on Johnston Island. 

Shots: STARFISH. BLUEGILL. KINGFISH. 

staffinq: APSYC had four psr~onnel badged for this project. Ceneral Dynam- 
ics and Northrop VentUfd had three and two persons. respectively. badged. 
All persons badged for this project recorded less than 0.50 R. 

PKOleCt Rewrt: Reference C.2041. 

- 

Project 9.6 -- Tracking and Positioning 
m: Cubic Corporation 
Owrations: Cubic Corporation providd tracking and positioning data for 
the small rockets and mor mlsslle pods employed at Johnston Island for 
FISHBOWL events. All tracking equipment was located on Johnston Island. 

m: FISHBOWL shots. 
Staffinq: A total of 40 persons from Cubic Corporation was bdged. One had 
a reading of 1.27 R. but all other exposures were belov 0.50 R. including 
21 identified as probably Project 9.6 participants. How this indlvidual 
received this exposure is not recorded in available records. 

Prolect Rewrt: Reference C.2082. 

Project 32 -- High-Altitude MeasUKeUImtS 
AUenCY: Sandia Corporation 

Operations: Measurements of safety, fuzing. and weapen performance were 
made at Johnston Island and at various oEfsite locations. An attempt was 
made to sample weapon debris by using rockets but none were recovered. 

staffinq: All the Project 32 areas were managed and executed by Sandla 
personnel. "here were 318 men badged: only one reading exceeded 0.50 R 
(0.59 R). 
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Prolect Rewrt: UT-2046. 
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UNNUMBEHEO CHRISTMAS ISLAND AN0 FISHBOWL EXPERIMENTS 
THAT INVOLVED THE DEPARTMENT OF DEFENSE 

Project stemwinder 

A s :  U.S. Weather Bureau 

@eratiOnS: B-57 sampler aircraft took radiation intensity eeadlngs In the 
cloud stem to determine the amount of radioactive debris in that portion 
of the cloud. It appears that a single 8-57 took the readlngs on each of 
the shots. The stem penetrations usually t m k  place from 1/2 to 1 hour 
after the bursts. except for BIGHORN and BLUESTONE when they were 3 t o  
4 houcs after burst. The B-57 did this on a noninterference basis with its 
regular sampling missions. It 15 not clear in the project report whether 
the B-57 proceeded to sample in the main cloud for the AEC weapon labora- 
tories after its Stemwinder activities or was not scheduled to sample that 
day. 8-57 crew were exposed to significant levels OC cadiation In the 
nuclear cloud stems. although the levels were lower than in the main cloud. 
Peak exposure rates were 2 R/hr, but the time of exposure was les5 than 
1 minute at this high rate. 

w: ARKANSAS. WESTA. W O N .  GNCIDX). ALI'la. TRUCKEB. DULCE. BIGHORN. 
BLUESTONE. 

Staffinq: Four persons from the U.S. Weather Bureau in Washington. D.C.. 
fielded this project. Tu0 had zero exposures. one had 0.02 R and one had 
0.073 R. Many Other personnel assisted. including the sampler aircraft 
crews f rom the 9th Weather Reconnaissance Wing and 1211th Test Squadron. 
and sampler controllers from LASL AND LRL. The exposures of these personne; 
from the Stemwinder project activities were probably small compared to the 
exposures frcm their sampling activities. 

Protect Remrt: Reference c.2060. 

477L WJlJepS Proof  Test 

Aaencies: Air Force Aeronautical Systems Division 
nitre Corporation 

OWCations: Experiments using a nuclear-detonation-detection system on 
Palmyra Island were conducted. Very low-level airborne contamination was 
detected on three occasions at Palmyra Island. 

shots: All C H R I S W  shots. 

Staffinq: This project w a s  managed and executed by personnel from Mitre 
arpotation. Pour were badged and all had zero readings. 

Protect Rewrc: No Project officer's Report (POR) issued. 

Seismic Project (VeLh T/074) 

A m :  Ceotechnical corporation ( for Hq OSAF) 
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Owrations: Four seismological observatories were installed at select4 
pacific islands and recorded nuclear burst signals. The islands selected 

oahu. PenKhyn. Johnston, and Palmyra. 

Shots: All shots. - 4 

I staffing: All four sites were Supposedly manned by Ceotechnlcal Corpora- 
tion. However. l€ they were on Johnston fsland, they mould have been badged 
and should appear in the Conodidated List. but they do not. 

Prolect Rewrt: No POR issued. I 
Long-Range Infrasonic Project I 

I 

Aaencies: Hq USAF 
Army signal Radio Propagation Agency (SRPA) 
Air Force Cambridge Research Laboratory (AFCRL) 
National Bureau of Standards (EIBS) 
Navy Electronics uboratory (NEL) 

omrations: Infrasonic receivers were set up at nine locatioffi to record 
signals from the shots. Locations were Oahu. Johnston. Palmyra. Kwajaleln. 
Adak or Shemya. American Samoa. wake. Hidway. and san Diego. CaliCornia. 

1 
3 m :  All shots. 

! Staffinq: FOUr Sites e r e  mamed by SRPA, €our by AFCRL. and one by NEL.  
The Johnston Island site was manned by SRPA. 

1 Prolect Rewrt: No POR Issued. 

Airborne DlagnOstlc Project 

Aaencies: nq VSAF 
Edgerton. Germeshausen h Grier (EcMi) 

Owrations: Optical and electromagnetic equipment w a s  operated on board a 
KC-135 to test and calibrate the equipment using the DonINIC detonations. 
The aircraft w a s  generally about 250 mi (463 lan) from the detonations, 
Air Force crew flew the aircraft and CGM: asslsted Hq USAF in operating 
the equipment and processing the data. 

-* Shots' All shots. 

Staffinq: Strategic Air Cotranand. W. and Hq. VSAF personnel were aboard 
the aircraft. specific numbers of personnel associated with this project 
cannot be established. 

Prolect Rewct: No POR Issued. 
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Analysis of Debrls 

Aaencies: Hq USAF 
LOS ~ h m o s  scientific Laboratory (LASL) 
Lawrence Radiation Laboratory (LRL) 
1211th Test Squadron. Kirtland AFB. New Mexlco 

Operations: Particulate and gaseous sampler were collected Erom the radio- 
active cloud using B-57 Sampling aircrA€t. ~ 1 3  was the primary cloud sam- 
pling program and was jointly sp011~0red by LASL. LRL. and Hq OSAF. The 
1211th Test Squadron €leu the 8-57s. A sclentific observer from LAsL or 
W controlled the cloud penetrations o€ the 8-57s from an airborne plat- 
form. The radiation exposure potential was negligible €or most Hq WF, 
LASL. and LRL personnel. It was higher €or sampler aircraft crews because 
they had to penetrate the radioactive cloud. sample removal personnel and 
8-57 decontamination and maintenance personnel were exposed to radiation 
from radioactive samples and aircsaft. 

Rockets were fired through the clouds with cloud sampler nosecones on 
several o€ the LRL Christmas Island airdrop shots. The rockets were flred 
from Christmas and recovered by Alr Force hellcopters by ftshing them With 
nets Erom the water. They were carried back to Christmas Island slung from 
long cables from the helicopters to minimize the exposures. 

m: All airdrop shots. plus FRI-TE BIRD. 

Prolect Rewrt: NO W R  issuod, 

Electromagnetic Pulse Project 

Aaencieg: Denver Research Institute (DRI) 

Central Radio Propagation Laboratory, NatIOnal Bureau of 
StMdaCdS (NBS) 

oDeratlons: Electromagnetic pulse (Em) measucemonts were made at Fanning. 
Palmyra. Penhryn. Fairbanks. Alaska. Philippines. Kaual. Wui. and Denver. 
Colorado. 

w: Planning was €or all shots. 

StafPlnq: ~ l l  sites except Maul were manned by DRI personnel. The Maul 
site was manned by hIBs personnel. One person Erom DRI was badged: his badge 
showed no exposure. 

Prolect Rewrt: No POR issued. 

Direct Visible Light and Atmspheric Fluorescence 

Aaency: Kq USAP 
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operations: Visible light and atmospheric fluorescence from hlgh-altitude 
nuclear detonations were recorded at Canton Island and at muna Loa on the 
Island of Hawall. 

-* Shots- STARFISH. KINCPISH. BLUEGILL, TIGHTROPE. and C H C W T E .  

Stafflnq: Hq USAF and DSE& versonnel wore at both 1ocatioM. 

I - gq VOLVED 

story (NOL) 
I 
I 
i 

e suspended from the two platforms In the 
‘1 - (DD-845) US9 Kola14 (ATF-106), USS Aqer- 

>latforms was required. Exposure was 

(LSD-35). Project personnel also 
cas at shot time. Recovery of the 

&&he base surge. The platforms tcom which 
measured at about 1 R/hc 90 mlnutes after 
n. which was done at H+2.3. After this - r.vJs~ personnel ware aboard the platforms tor 2 hours. 

staffing: Operating as Task Element 8.9 
of this project. 

Prolect ReWrt: Reference c . 2 0 0 0 .  

SWRDPISH Project 1.2 -- Surface Phenomena I! 
Aaency: Naval ordnance Laboratory (NC 

Omratlons: The formation. growth. and I 

nomena. including slicks. sptay domes. 
foam patch. were recorded and measurec 
cameras. 

Staffing: operating as Task Clement 8.9. 
sibility for this project. Four W L  pers 
seventeen Uavy photographers “Erom varic, -.._._ uIml ...= rumrvAplurl V I  

two NOL employees operated the cameras on Molala, USS Hornvell (DD-681). 
and KonticellQ. Detachment 35, Heavy Photographic Squadron Sixty-y 
(VAP-62) supplied the two A3D aircraft @ Mrlne Corps aircraft Rep1 
squadron 37 (EdRS-37). Third Karlne Corps Aircraft Uing supplied the two 
R5D aircraft. No personnel other than those from these units appear to have 
been aboard the planes for the photographic runs. The photo runs continued 
for at least 17 minutes after the blast. 

G 
Prolect Rewrt: Reference C.2001.  
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omrations: visible light and atmospheric fluorescence from high-altitude 
nuclear detonations were recorded at Canton Island and at nauna Loa on the 
island OE Hawaii. 

7 
i 

7 
i 

v 

7 

- 

m: STARFISH. KINFISH, BLUECILL. TIGHTROPE, and CHECKMATE. 
Staffinq: Hq USAF and I?G€.C Personnel were at both locations. 

Prolect ReWrt: No W R  issued. 

NUMBERED SWORDFISH PROJECTS THAT INVOLVED 
THE DEPARTMENT OF DEFENSE 

SWORDFISH Project 1.1 -- Underwater Pressures 
Aqency: Naval Ordnance Laboratory (NOL) 

operations: Pressure gauges were suspended from the two piatform in the 
towed array and Prom USS Baus ell (DD-845). USS Molala (ATP-106). 053 aq er - 

(DD-826). and USS Monticello (LSD-35). Project personnel also aided 
Project 1.2 by operating camras at shot timu. Recovery of the gauge 
strings and CeCOKdetS from the platform was required. Exposure was possi- 
ble as the platforms were with1 &he base surge. The platforms from which 
the NOL gauges were suspend ed,&asured at about 1 W h r  90 minutes after 
the shot and required washdown. which was done at H+2.5. After this 
project personnel were aboard the platforms for 2 hours. 

StaEfinq: Operating as Task Element 8.9.2.1. personnel €Con NOL had charge 
of this project. 

Prolect Rewrt: Reference c.2000. 

SWORDFISH Project 1.2 -- Surface Phenomena Measurements by Photography 
Aqency: Naval Ordnance Laboratory (NOLI 

O!arations: The formation. growth. and dissipation of visible surface phe- 
nomena. including slicks, spray d~mo5. plumes, fallout, base surge. and 
foam patch, were recorded and measured using airborne and surface ship 
camoras. 

Stafflnq: operating as Task Element 8.9.2.2, NOL personnel also had respon- m 
sibility for this project. Four NOL personnel can be pooltively identified. 
Wenteen Navy photographers “from vaclous units” under the suporvision of 
two NOL employees operated the cameras on Molala. WSS Howuell (DD-681). - and MOntiCellO. Detachment 35. Heavy Photographic Squadron Sixty-Tvo 
(VAP-62) supplied the t W 0  A3D aircraft @ Marine Corps AircraEt Repair 
squadron 37 ( m ~ s - 3 7 ) .  Third Marine corps Aircrart wing supplied the two - 
R5D aircraft. No personnel other than those from these units appear t o  have 
been aboard the planes for the photographic runs. The photo runs continued 
for at least 17 minutes after the blast. 

ProleCt ReWrt: Reference C.2001. 
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SWORDFISH project 1.3a -- Effects of Underwater Nuclear Explosions 
on sonar Systems at close RangeS 

~ g e n ~ ~ :  Naval Electronics Laboratory (NEL) 

ODeratlons: The effects of an antisubmarine rocket (ASROC) detonation on 
active and passive sonar system within 10 nmi (16.5 kud were determined. 
The sonars used for the project were on Aaerholm. US9 Anderson (DD-786). 
Ho~we11. and USS Razorback (SS-394). sonar targets were launched from 
Razorback's torpedo tubes. A helicopter from Medium Helicopter squadron 
363 (Hnn-363). stationed on the Honticello, also dropped two sonar targets. 
Data were recorded by ships' crews for analysis at NEL. 

Stafflnq: NEL managed this project. but there is no record of NEL employees 
on the Consolidated List: therefore they probably were involved only in 
analysis. 

Prolect Rewrt: Reference C.2002. 

s W ~ F I S H  Project 1.3b -- Effects of an Underwater Nuclear Explosion on 
nydroacoustic systems 

Aaencv: Naval Electronics Laboratory (NEL) 

merations: The eEfect of an underwater explosion on long-range hydroacou- 
stical systems was determined. 

Stafflnq: NEL directed this project, but was apparently involved only in- 
analysis. 

Prolect Rewtt: Reference C.2003. 

SWRDPISH eroject 1.4 -- Nuclear Burst Detection 
The information this project collected was combined with Project 1.3b. 

SWRDPISH Project 1.5 -- Hydroacoustic He P 5  'tS 
:P' ; w: General Atronics 

merations: A remotely si* 
of the Vela (nuclear tw 

'$S Cree  (ATP-64) as part 
hited States. 

vater ExplOSiOn 

uwntation to 
-laced on the 

.st rumentation 

SYORDFISH project 2.' 

A ! i :  Nav 

overations: ~ a m m  
measure the physlc 
towed array of pig. 



SWORDFISH eroject 1.3a -- EfEeCtS of Undecwatec Nuclear Explosions 
on Sonar Systems at close Ranges 

Aaency: Naval Electronics Laboratory ( N n )  

operations: The effects oE an antisubmarine rocket (ASROC) detonation on 
active and passive Sonar SYStemt within 10 nmi (18.5 km) were determined. 
The sonars used for the project were on Aqerholm. u9s Anderson (DD-786). 
H o W l L .  and USS Razorback (99-394). sonar targets were launched from 
Razorback's torpedo t u b .  A heliCOpter from HrdlUm Helicopter Squadron 
363 G-lml-363), stationed on the Montlcello, also dropped two sonar targets. 
Data were recorded by ships' crews for analysis bt NEL. 

m q :  NEL managed this project. but there is no record of NEL employees 
on the Consolidated List: therefore they probably were involved only in 
analysis. 

proicct ReWrt: Reference C.2002. 

SYORDFISH Project 1.3b -- Effects oE an Underwater Nuclear Explosion on 
Hydroacoustic System 

Aaencv: mval Electronics Laboratory (NEL) 

Omrations: The effect o€ an underwater explosion on long-range hydroacou- 
stlcal systems was determined. 

Staffinq: NeL directed this project. but was apparently lnvolved only- in 
analysis * 

prolect Reort: Reference C.2003. 

SWORDFISH Project 1.4 -- Nuclear Burst Detection 
The infomation this project collected IMO combined with eroject 1.3b. 

S~RDFISH Project 1.5  -- HydcaaCousCic Measurements 
A=: General Atconics 

-: A remotoly sited experiment based on u9S Cree  (ATP-84) as part 
Of the Vela (nuclear test detection) effort of the United States. 

~WRDFISH Project 2.1 -- Radiological Effects From an underwater Exploslon 
!@C!CY: Naval Radiological Defense Laboratory 

om ration^:  amm ma Intensity recording equipment and instrumentation to 
measure the physical characteristics of the base surge were placed on the 
towed array of eight coracles, rafts. and Bausell. This instrumentation 
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required recovery. The towed array was sct out and retrieved by ~olala and 
by four LC* from nonticello. After the shot, they retrieved the array and 
tOOk the remaining parts (except Bausell) to Monticello for transportation 
back to San Diego. There was a high radiation exposure potential for 
personnel on recovery operations and especially for those on USS Sioux 
(~~p-75). Sioux entered the contaminated pool three tims to collect sam- 
ples. Chapter 5 describes the approximate location of Bausel1. the cora- 
cles. and at shot ti-. 

staffinq: The project Was supervlted by NRDL as Task Element 6.9.2.4. NRDL 
had 17 personnel badged during DOMINIC. FOUC of those can k identified as 
maintaining. installing. and recovering the iwtrumcnts for this project. 
The project leader and the two other authors of the project leader's report 
are on the Consolidated List; hence they probably were at the SWORDFISH 
site. was to enter the Pool of radioactive water shortly after the 
detonation to collect Water Samples. To reduce the n e t  of personnel 
exposed to potentially high radiation. only 15 of the ship's crcw were 
aboard. Thirteen can  the ship, and tWo assisted the three NRDL personnel 
aboard. The highest exposures Of these men exceeded the Kaximum Permissible 
Exposure ( W E )  of 3.00 R. other than the water sarapling equipment on a, 
the equipment used to collect data for this project was part of the towed 
array. mounted at 13 locations above and below decks  on Bausell and on the 
eight coracles. 

Prolect Rewrt: Reference C.2004. 

SWORDFISH Project 2.2 -- Airborne Monitoring of the Radioactive Pool 
Aaencies: Naval Radiological Defense Laboratory (NRDL) 

Patrol Squadron 46 (VP-46) 

Owrations: Two P N  planes were fitted with two types oE radiation detec- 
tors. Beginning about 3 hours after the detonation and each day for 6 days 
thereafter. the plane located and then tlew over the contaminated patch of 
water a number of times taking measurements. The altitude of the P2V sur- 
veys was 500 feet (153 meters). VP-46 operated out of Naval Air Station 
North Island. San Diego. California. Exposures were experienced as the 
aircraft passed over the radioactlve pool. Intenslty of the radiation at 
the aircraft were 0.097 W h r  peak at H+3. 0.014 R/hr on D+1. and declining 
to 0.00025 R/hr on D+6. 

Staffinq: The project was sponsored by the Advanced Research Projects 
Agency (ARPA) as part of the Vela Program and directed by NRDL. Tho data- 
gathering aircraEt Were PZV-7s from VP-46. Flight c c m  3 and 8 alternated 
on the dally flights. Apparently four NRDL personnel were aboard each 
flight to handle the radiation detectors and help guide the plane's passes 
over the radioactive pool. Exposures of the NRDL personnel cannot be iden- 
tified on the Consolidated List. but the exposures of the aircraft crews 
are probably Identical to the 14 reported for VF-46 in the Consolidated 

(Code 6322). The highest exposure recorded for this group was only 
0.041 R. 

Prolect Rewrt: Reference D.l. 
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SWORDFISH Project 3.1 -- Shock MOtlOnS of Ships and Equipment 

Aaency: Navy David Taylor Model Basin (DTHB) 

ODerations: The motion the SWORDFISH blast produced was determined for 
ships and platforms in the vlclnity oE the blast as well as the damage 
this motion caused. The Surface waves produced by the blast were photo- 
graphed. Bausell. Aaerholm. Anderson. Ho- 11, and RaZorback were fitted 
with gauges to record their motion in response to the shock waves from 
SWORDFISH. BaUSell had three high-speed cameras to record the motion oE 
selected pieces oE equipment and two cameras to record the surface effects 
from the detonation. The two platforms in the towed array also had gauges 
attached, Aaerholm and Anderson each had two cameras to record Bausell’s 
motion in the waves caused by SWRDFISH. The position oE the ships and 
platforms at shot time are further discussed In Chapter 5. 

Potential tor  radiation exposure to project personnel was low to nil. 
The base surge apparently did not reach and contaminate any of the test 
ships. 

Staffinq: Organized as Task Element 8.9.2.5. personnel Erom DTMB had charge 
of this project. The project officer was Erom DTFIB. and ten other D m  
personnel are listed as having made “important contributions during the 
operation.“ DTME was not assigned an organizational code on the Consoli- 
dated List. however, so it appears DR113 personnel were not on site. mu- 
a, Aaerholm. Anderson. Ho~ewelL , and Razorback were the ships taking 
part. Motion pictures of BausOll were taken from Aaerholm and Anderson. 
but no record has been located of the photographers or  their organization. 

P-: Reference C.2005. 

SWORDFISH Project 7.1 -- Effects on the operation of Anti-Sumarine 
Wartare Sonar Equipnrent 

A s :  Navy Bureau oE weapons (Buueps) 

OWrations: To observe the eEtect oE the ASROC explosion on the perfonnance 
Of certain sonar systems, sonobuoys were placed near the detonation point 
and at long ranges. The sonobuoys transmitted data to PZV aircraft. where 
they were recorded for later analysis. 

Staffinq: Information on participants is very limited. The project was an 
in-house Navy project managed by BuUeps. A P N  aircraft Participated. The 
unit to which the aircraft belonged cannot be IdentiEied. but it may have 
been Erom VP-46, which supplied a P2V for Project 2.2. No participants can 
be identified by name. BuWepS was assigned an organization code number. 
but apparently no BuWeps personnel actually were badged. 

Protect Remrt: NO POR issud. 

I 
1 
I 
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SWORDFISH Project 9.1 -- Ship Damage Assessment and Technical support 
of Test Elements 

Aaencles: Navy Bureau oE Weapons (Buwepss) 
Navy Bureau of Ships (BuShips) 

ODerations: The degree to which the wespon-delivery Capability of an ASROC- 
equipped destroyer would be impaired by the detonation of an ASROC weapon 
at fairly close range W(LO determined by a series of pre- and post-test 
inspections. Inspection teams reboarded pause11 after 1440, the time of 
radsafc clearance. Bausell was not contaminated by the base surge. 

staffinq: The project leader and his deputy wcre 
of project personnel shows five personnnel fro B Naval Ordnance Test 
station. four from BuShlps. two from D m .  and one each from Mobile Qcd- 
nance Service Unit Four. RCA. UlMeapoliS-HOneywell. Llbrascope, sang- 
Electric Company. and Western Electric. None OP these were badged, h-ver, 
and it appears that the inspections have taken place after the ships 
returned to San Diego. The ships participating were Bausell. xaorholm, 
Anderson. Ho- 11. and Razorback. 

Project Rewrt: Reference C.2006. 

from BuShlps. A 11 c 

SWORDFISH Project 9 . 2  -- Tim Co-d Signals 

Aaencies: Mgerton Gemshausen 6 Grier (EGfG) 

ODerations: To provide timing Signals and voice countdm for the SWORDFISH 
shot. a control center was established on Bgerholm and manned by three EGsG 
porsonnel. On Anderson. two ECM; pecsonnel manned a remte signal statlon. 
Two ecM: personnel were stationed on Montlcello to replace batteries and 
maintain ecM; equipment in the towed array and other ships not manned by 
ECMi personnel. 

Staffinq: organized as Task Element 8 .9 .2 .7 .  personnel from EGMi carried 
out this project under DASA sponsorship. The EGCM: crew probably numbered 
seven, although only the apparent project leader can be identified by name. 

Pro7ect ReWrt: Reference D.3. 

SWORDFISH Project 9.3 -- Technical Photography 
A n :  Navy  Bureau of Ueapons 

ODerationp: Aircraft and ship-based cameras were used. The project appac- 
ently lncluded the 17 Navy cameramen and 21 cameras taking pictures for 
Project 1.2 from Molala, Ho-11. and Montlcello. 

staffinq: W - 6 2  and the Third Marine Air Wing provided aircraft and crews. 
The source of the photographers on the ships is not known. 

Prolect ReWrt: None IdentlEIed. 
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UNNUMEERED SWORDFISH EXPERIMENTS INVOLVING THE DEPARTMENT OF DEFENSE 

Shipboard Radioactive Pool Monitoring 

A n :  Naval Radiological Defense Laboratory (NRDL) 

Ocerations: In order to determine the extent, radiation level, and drift 
of the contaminated water between 6 and 24 hOUCS after the detonation. - Sioux made a number of passes through the radioactive pool. taking read- 
ingo with two underwater radiation detectors. The ship then stood by €OK 

a b u t  2 hours. whlle USCSGSS Pioneer made ready to track the pool €or a 
related AEC program. described immediately b l o w .  

During the period from H+6 to H+24 9iow( Crossed the cadloactive pool 
nine times and each crossing lasted EKCUI 30 minutes to 2 hours. At H+7 the 
peak reading 3 feet (1 meter) above tho sureace of the pool was 0.5 Rlhr. 
dropping to 0.10 W h K  at H+19. while 9iow( was returning to San Diego 
nmasurements were made of the radiation intensity at the intake of the 
saltwater systems, which was found to be 0.005 R/hr. This had declined to 
background by the time of its arrival at the Naval Repair Facility in San 
DiegO. 

Staffing: About 1800 on shot day. obtained water samples for Project 
2.1. The Project 2.1 NRDL personnel and the skeleton crew of flPteen then 
left the ship and Were replaced by the rest of the crew and the AEC and 
NRDL personnel working on the pool monitoring project descrlbod above. 

Proiect Rewrt: Reference D.2. 

- 
Tracking the Contaminated Water and Investigating 
the Water's Effects on Marine Lire 

A9ency: Naval Ordnance Laboratory (NOLI 

Owrations: Abut 27 hours after the shot, -c started its survey and 
continued that work until 28 May when the ship returned to San Dlego. On 
1 June the ship left San Diego to reSumB the program. And it cont1nUed to 
track and study the pool until 25 June. Pool Intensity had decayed by the 
time the survey resumed in June. 

Staffing: The measuremnts WCCB made from Pioneer. a ship belonging to the 
U.S. Coast and Geodetic Survey. The radiation measurements were made by an 
NOL omployee. Woods Hole Oceanographic Institute (YHOI).  NRDL, and Texas 
ASH took part In this effort and probably had employees aboard. WHOI's 
focus was marine lice. the roles of NRDL and Texas ASH are not known. 

Proiect Rewrt: Reference D.4. 

FRIGATE BIRO EXPERIMENTS INVOLVING THE DEPARTMENT OF DEFENSE 

Collection of samples for Radiochemical Analysis 

Aaencles: Lawrence Radiation Laboratory (LRL) 
1211th Plight Test SqLIadKOnn Kirtland A m .  New Mexico 
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ODerations: Cloud samples were collected by five B-57 aircraft undec the 
control of the TU 8.1.2 controller in a KC-135. The operations began 70 
minutes aEter explosion and concluded 130 minutes later. TWO c-130s and a 
c-135. under the control of one or more of the RC-121s took airborne diag- 
nostic measurements. The B57r were based at Christmas Island. 

Thls mlSSlOn required a longer €light in contaminated aircraft and 
therefore the exposure potential was Somewhat higher than the Christmas 
missions being flown. 

PrOleCt Rewrt : Reference D.6. 

Bhanqmeter measurements of weapon Yield 

AB: Edgerton. Germsohausen b GKleK (gcM;) 

Oblective: Weapon yleld was measured using bhangmetero. 

owratlono: u9S Carbonero (SS-337) and u9- a1 (55-480) each carried 
two optical-yield-measuring devices. one sighted through the peri~cope and 
the other mounted on an extension mast held above the surface by the sub- 
UIOKged suherine. ecM: supplied the instruments and the personnel to op- 
erate them: however. the number of EGsG men on each submariru is not 
available. A t  Shot tlms Eptbo nero and Medreaak were about 30 and 79 mi 
(55 .60  and 53.74 km)# respectively. from surface zero. 

Project ReDort: Reference D . 3 .  

.A 
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CHAPTER 4 

WEAPON DEVELOPMENT TEST OPERATIONS 

Twenty-four devices developed by the Atomic Energy Commission (AEC) weapon 
laboratories were tested at Christmas Island from late April through early 
July 1962. opening Operation DOMINIC. m e  extension of OOnINIC into the Fall 
of the year allowed time for five additional devices to be made ready: these 
were tested within the Johnston Island danger area using test techniques that 
were In many ways Idontical to those used at Christmas Island. This extension 
was the result of the destruction of a missile and warhead on Johnston Island 
in late July. which required a 2-month pause in operations there in Order to 
clean up and rebuild the missile launch site. 

Weapon development tests had been conducted in conjunction with effects 
tests In previous test series; or more properly. the effects tests had been 
conducted as nonlnterfering experiments during weapon development shots. How- 
ever, as the Department of Defense (MID) effects experiments becilllle more com- 
plex. they began to interfere. Therefore. beginning in 1955 the DOD sponsored 
test shots expressly for the purpose OC studying effects. It also sponsored 
shots in 1956 and 1958. WD interest in conducting experiments on weapon de- 
velopment shots did not cease, hmver. and the restraints and complications 
resulting From the DOD effects experiments apparently continued. Finally. the 
cotmander of the scientific task group in the 1958 test series recommended in 
his final report that the effects tests and the weapon development tests be 
conducted separately in both ti- and place (Reference D.11). The circumstances 
of DOMINIC generally allowed this to take place. 

The weapon development shots were all airdrop devices. Weapon performance 
maasurements were taken from aircraft and surface stations and were therefore 
Primarily photo-optical and radioCrequency measucemDnts. These measurements. 
in combination with debris-cloud samples. were apparently enough For the weapon 
designers to judge the effectiveness of their designs. m e  sampling was pri- 
marily from manned 8-57 aircraft. but rockets with recoverable nosecone col- 
lectors were also used for several shots at Christmas Island. 

CHRISTMAS ISLAND AIRDROPS 

The targets for these airdrops were rafts equipped with radar reflectors 
and lights. meoe were moored at one of seven m r i n g  points 10 to 20 mi 
(18.5 LO 37 km) south of Christmas Island. Figure 41 is a photograph of one Of 
the rafts with personnel aboard. 

The devices were detonated as airbursts; that is. they were exploded at 
such an altitude that the fireball formed did not touch the ocean surface, and 
thus no local CallOUt was focmed. As the nOmIal trade wlnds were from east- 
northeast. device debris at .lower altitudes (UP to about 15.000 feet C4.6 k m l )  
was carrled In a west-southwest direction. The nearest land in this direction 
is Jacvis Island. about 230 mi (about 425 Itm) distant. Device debris at 
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Flgure 41. AIrdrop target r a f t  w l t h  servtce personnel aboard, DOMINIC. 
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altitudes above 15.000 €eet (4.6 km) was carried east to southeast, the near- 
est land In this direction being Malden Island. about 360 mi (about 670 km) 
dlstant. 

Figure 42 is a photograph of the cloud formed by shot YUKON as viewed trom 
one of the scientific sites on Christmas Island. 

The burst heights were raised m r e  than was necessary to avoid Seawater 
contamination and to Improve the probability of a cloudless line of sight 

Flgure 42. Cloud f r o m  OOMINIC. YUKON as vleued f r o m  Chrlstmas Island 
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bt-n the burst point and instrumented aircraft. The limiting factor In rais- 
ing the helght of burst was potential damage to the 8-52 aircraft that dropped 
the weapon. The particular moored raft Used as on almpoint depended on the pre- 
dict& size of the burst. It was deslred to have the bursts as close as possl- 
ble to the suriace stations on Christmas Island without damaging the sltes 
with the blast pressures. The predicted effects at A-site (see map, Figure 2. 
and photograph, Figure 4) were used to determine the surface-zero raft loca- 
tion. D-site, closer to the burst point. was not manned during the tests. Other 
than 0-site there were no eVaCUatiOnS. Host of Joint Task Force 8 (JTF 8 )  and 
all of the U.K. personnel and native residents on Christmas Island were nor- 
mally on the northern and PIBStBCn ends of the island. The average number of 
persons on Christmas Island Was 4.000 or less during this period: about 460 
U.K. personnel and 450 natives. the CeSt being JTF 8 personnel (Reference 
c.3.1. p. 1-51. The natives who wished to be WaCUated were moved to 
Cabildo (LSD-16). which remained In the harbor area during the shot, apparently 
ready to move Out if required. About 175 Of the natives were aboard for each 
of the shots. 

The test devices were prepared and Placed in standard ballistic or drop 
cases (cheir eXterlOr metal shell) In the united States and were flown to Naval 
Air Station (N7iS) Barbers mint In Hawaii. At Barbers mint the devices were 
checked by AEC laboratory personnel and when ready were loaded into one of two 
Air Force B-52s used as drop planes. Although the devices were to be detonated 
at an altitude that would produce no local fallout. the winds had to be accept- 
able as well so that even If the device Were somehow detonated on the ocean 
surface the fallout would be deposited in tha open sea rather than on populated 
islands. For the success of the diagnostic measurements. clear weather was 
also required. 

With acceptable weather predicted about 4 hours before each test. the 8-52 
left Barbers eoint and flew 1,200 mi (2.224 h) to the Christmas Island area. 
Alp0 flying from Barbers Point were two Air Force Tactical AIC C o m n d  C-130 
turboprop aircraft that had been prepared as diagnostic instrument platform. 
The B-52 drop aircraft similarly had diagnostic instrumentation aboard and 
these three planes served as the primary airborne stations for receiving and 
recording weapon development diagnostic informatlon. Ground stations on Christ- 
mas Island also had sites with weapon diagnostic Instruments. At appropriate 
times on shot days. other aircraft involved as experimental stations and in 
various support roles left Hlckam A W  for the Christmas Island area. 

Sampling of the debris cloud was done by Air Force B-57s based on Christmas 
Island. There were 15 in this sampling fleet and 4 to 6 were usually sampling 
on each shot with an additional plane used as a sampler controller, observing 
the cloud and directing the samplers. The sampling was usually done on the 
northern (Christmas Island) side of the cloud with the sampling r w  being 
made approximately perpendicular to the prevailing trade winds. The samplers 
also took measurements for the U.S. Weather Bureau (OSUB) experiment. Project 
Stemwinder. Their flight paths during these experiments were in the cloud stem 
and typical flight paths for these are shown in Figure 43. Cloud sampling with 
rocket-borne samplers was also tried. requiring the use of Air Force H-21 heli- 
copters Erom Christmas Island I n  the recovery of the collectors in the rocket 
nosecones (Figure 28). 
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other aircraft in the area providing support for  the operations included 
an RC-121 acting as an Airborne Aircraft Operations Center (AAOC) and several 
c-54s in various conflguratlonr used as photo stations and search and rescue 

planes. - 4 0 s  were used to fly upwind of the burst area some 50 mi (93 
)an) to check the clouds approaching the burst point. If enough clouds were ap- 
proach~ng to Interfere with the lines of sight between the diagnostic aircraft 

could be delayed. Navy P m  aircraft a h 0  Patrolled the danger area before the 
Shot ad were in a position to act as SAR aircraft iE required. 

and the burst Or between the Christmas Island Stations and the burst. the drop 

In spite of the attempt to completely separate weapon-development and 
weapon-effects operations. there were a few M)o eEEects experiments conducted 
at ChristmaS Island. Most Of these Used aircraft either as the object being 
studied or as an aerial elatform. Two B-57s were used in an AIC Force thermal 
effects experiment (Project 7 .5 )  and One B-57 was used as radar target in on 
experiment with a ground-based radar (Project 7.3). C-54s and c-118s carried 
rabbits and monkeys for exparlments On the effects O f  the bursts on the eye 
(project 4.1). The 8-57 aircraft eXperlKents were based on Christmas Island 
and required not only surface support for aircraft maintenance but also special 
ground-based radar controllers as exact positioning of the aircraft was impor- 
tant in the conduct of the experiments. Project 4.1 aircraft were based at 
Hickam AFB. 

Aircraft used In the Christmas Island operations are summarized in Table 
1 5 .  

Surface MID experiments included a test of personnel reaction to the flash 
of a nuclear burst (Project 4.2) and the measurement of possible water waves 
generated by the explosions. Mooring and servicing the moored skiffs south of 
Christmas Island Lor the waterwave project was done by US5 Conserver ( m - 3 9 ) .  

The target rafts (figure 41) also required servicing. These had generators 
aboard to pover lights and these had to be started. The rafts also had bal- 
loons. called kytoons. for some shots and these had to be deployed. after the 

aged. In addition. the saltwater spray led to deterioration. The rafts were 
sunk i f  they were radiologically hot, although they were generally only 
slightly above the background of 0.00003 R/hr (Reference C.3.1, p. J-7) .  

shots. the rafts were reboarded and towed in for reLurbishing as some were dam- 1 

The Navy also provided surface patrols In addition to the P2v aircraft 
based on the Christmas Island airfield. The surface patrols were conducted by 
five Navy destroyers. with two in the Christmas Island area at sea and one in 
port at Christmas Island. Another two were at Pearl Harbor for upkeep. Cablldo 
supported Christmas Island operations. especially target raft support. along 
with a fleet of small boats including four LCUs. eight LCMs. and a variety of 
barges. lighters. and wherrles. 

A Navy ship (identity not reported) was also used as a Eallout detection 
ship. This ship was sent in the direction of the debris cloud on at least nine 
of the Chrlstmas Island shots t o  detect fallout. The ship avolded ralnshouers 
that could bring down the suspended debris particles. but it was otherwise 
prepared to find fallout. None was found except on one unidenti~ied event when 
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l a b l e  15.  A l r c r a f t  p a r t l c l p a t l a n d  I n  DOMINIC. C h r l s t m a s  I s l a n d  t e s t s .  

H-21 
SARC and 

KC-135 Noseconc RC-121 UB-SO E- I30  8-57 8-57 11-57 c-54 c-118 
Enent D taonos t l c  Samolerb P r o l e c t  7.3 P r o l e c t  7.5 P r o ¶ e c t  4.1 P r o j e c t  4.1 Ha USAF Recovery AAOCd usather 

ADOBE 2 5 1 2 1 1 1 2 
AZTEC 2 7 2 1 1 1 1 
ARKANSAS 2 9 1 1 1 1 
OUESTA 2 8 2 1 1 1 
YUKON 2 8 1 1 1 1 
MESILLA 2 5 1 2 1 1 1 
MUSKE 60N 2 8 2 1 1 1 
ENClNO 2 6 1 2 1 5 1 1 
SUANEE 2 7 1 1 1 1 1 
CHETCO 1 8 2 1 4 1 1 
TANANA 2 7 3 2 1 1 1 
NAM8E 2 5 1 2 1 1 1 1 
ALMA 2 8 1 2 2 1 1 1 
TRUCKEE 2 6 1 2 1 1 
Y€SO 2 9 2 3 5 1 
HARLEM 2 6 1 1 4 1 
RINCONADA 2 5 1 2 1 4 1 
DULCE 2 5 1 2 1 1 
PETIT 2 7 1 2 4 1 
OTOYI 2 4 3 2 1 1 
BIGHORN 2 9 2 3 4 1 
BLUE STONE 2 8 1 2 3 1 
SUNSET 2 6 1 2 1 1 
PAMLICO 2 7 2 1 1 

l- e 
01 

notes:  
a 
Does n o t  I n c l u d e  t h e  8-52 drop a l r c r a f t  ( 1  per  shot) .  uhIch a l s o  M d e  d t a g n o s t l c  measurements. t he  RC-54 photo  
planes ( 1  per s h o t l .  the SC-54 EAR p lanes  11 per shot). or t he  Navy PZV f l y l n g  p a t r o l a  trm Christmas I s l a n d .  shot 
day p a t r o l  pa t tmrn  1s no t  documnted; however. P a t r o l  Squadron 28. one O f  t he  two squadrons Involved.  averaged 
threm t o  four  &hour p a t r o l s  par day f o r  t h e  81 days end lng  7 J u l y  1962. 

bAlso p a r t i c i p J t e d  l n  P r o j e c t  Stenwlnder.  

dAAOC -- A l rbo rne  A l r  Operat tons Center. 

C SAR -- Search and Rescum. 

Source: Reference C.4 (mod l f l ed ) .  
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a reading of 0.00006 R/hr (about twice background) was made. No ships with 
posjtive readings are specified In the source (Reference c.3.1. p. K-5). 

The weapon development operations as evolved at Christmas Island, and later 
at Johnston Island. were quite efficient. There were no last-minute cancella- 
tions, and the airbursts did not raise the radiological background at Christmas 
Island perceptibly. The pace Of the tests was rapid and was not set by the 
operational limitations but by the availability of the devices to be tested 
(Reference D.12). 

For each of the shots. the W D  experiments are listed below and special 
WD support aCtfVitleS are Swm~riZed. Not included are the general support 
aircraft, nor are the StratWlC Air Command (SAC) B-52s (NOS. 013 and 620) and 
the two C-130s (NOS. 298 and 199) that participated in each shot except as 
noted. 

For all of the shots one or two KC-135 aircraft (NOS. 53121 and 91514). 
based at Hickam AFB. participated at Several hundred kilometers range from the 
burst. These aircraft were instrumented for Hq USAF by Bdgerton. Cermeshouen 
6 Gcier. IC. and took optical and test detection measurements. From RIWNADA 
until the last shot. both Kc-135s were used. 

ADOBE -- 25 Aprll 1362. 0646 (154b GMT) 

The line of sight between shot ADOBE and ground-based Instruments was ob- 
scured by clouds. On succeeding shots the support YB-50 was moved to observe 
incoming clouds. and the shot hour was moved to daylight so that clouds could 
be seen and the shot held until the line of sight was clear. 

0 Los Alarms Scientific Laboratory (LASL) device; interdl- 
ate range yleld 

WD Prolect: 7.5 

0 Sceclal WD SUDWCt: Five 8-57s sampled the cloud at from 
30.000 to 60,000 feet (9.1 to 18.3 kud altitude. conserver 
supported the Joint Task Group (JTG)  8.5.2 water-wave ex- 
periment. Ship positions are shown in Figure 44. 

AZlEC -- 27 Aprtl 1962. 0702 (1602 GMT) 
LASL device; intermediate range yield 

0 pOD Prolect: 7.5 

e S~eclal W D  SuDmrt: Seven 8-57s sampled the cloud at from 
37.000 to 65.000 feet (11.3 to 19.8 Icm). Conserveg sup- 
ported the JTG 8.5.2 water-wave experiment. Ship positions 
ace shown In Figure 45. 

ARKANSAS -- 2 May 1962. 0902 (1802 GMT) 

This shot w a s  postponed from 29 April because of weather. 
I 
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0 Lawrence Radiation LilbOratory (LRL) device: low megaton 

0 poo Proiects: None 

0 S m i a l  DO0 SuDWrt: Nine 8-57s sampled the cloud at from 
40.000 to 62,000 feet (12.2 to 18.9 km) altitude between 
H*85 minutes and H+190 minutes. Sore of these also took 
gamma intensity readings for the Steawinder experiment. 
Eonserver supported the Jn; 8.5.2 water-wave experiment. 
Ship positions are shown in Figure 46. 

range yield 

OUESTA -- 4 May 1962, 1005 (1905 GMT) 

0 LASL device: intermediate range yield 

o p  Prolect: 7.5 

0 SDeC ial WD SUDWKt: Eight 8-57s Sampled the cloud at 
43.000 to 62,000 feet (13.1 to 18.9 km) altltude. Some of 
these also took measurements for the WWB Project Stem- 
winder. This was the last Christmas Island shot on which 
JTO 8.5.2 used ships to measure water waves south of 
Christmas Island: thus Conserver was no longer required to 
service tho project skiffs. The Hq OSAF IC-135 did not 
partlcipato. Ship positions are shown in Figure 47. 

YUKON -- 8 May 1962, 0901 (1801 GMT) 

0 LRL device: intermediate range yield 

0 W D  Prolect: 7.3 

0 -  la1 C W  SUDWKt: Eight 8-579 sampled the cloud. Sone 
of these also t w k  measurements €or the USYB Project Stem- 
Winder. eroject 7.5 aircraft WKB used by Project 1.3. The 
Hq USAF KC-135 did not participate. Ship positions are 
shown in Figure 48. 

MESILLA -- 9 May 1962, 0801 (1701 GMT) 

0 LASL device: intermediate range yield 

0 SDccial DOD S UDWrt: Five 8-57s sampled between 40.000 and 
49.000 foot (12.2 to 14.9 Ian) altitude. Tho Hq USAP IC-135 
did not participate. Ship poSitiOM are shown in Figure 49. 

MUSKEGON -- 1 1  May 1962, 0637 (1537 GMT) 

0 LRL device; intermcdiate range yield 

e W D  Proloc< : 1.3 

0 SDOClal DOD SuDwrt: Eight B-57S Sampled the cloud at 
altitudes from 35.000 to 56.000 feet (10.7 to 17.1 km) 

1 

I 
f 
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from H+51 minutes to H+144 mlnutes. The Project 7.5 B-57 
acted as a radar target from Project 7.3, and the USRF 
KC-134 did not participate. Ship positions are shown In 
Figure 5 0 .  

ENCINO -- 12  May 1962. 0803 (1703 GMT) 

0 LASL device: intermediate range yield 

o m  Prolocts: 4.1 and 7.5 

0- S rt: S i x  a-57s sampled the cloud at alti- 
tudes from 47.000 to 59.000 feet (14.3 to 18.0 km). This 
was the first t h e  th4t the array of C-54s and C-118s from 
Project 4.1 participated. The samplers also took measure- 
ments for the USYB Project Stemwinder. Ship positlow ace 
shown in Figure 51. 

SWANEE -- 14 Hay 1962, 0622 (1522 GMT) 

LRL device: InterlDBdiate range yield 

DOD Prolecrs: 4.1 and 7.5 

0 sDeCia1 WD SUDW rt: Seven 8-57s sampled tho cloud from 
38.000 to 57.000 feet (11.6 to 17.4 km) between H+42 and 
H+160 minutes. Tho Hq USAF KC-135 did not particlpate. 
ship positions are shown in Figure 52. 

CHCTCO -- 19 May 1962. 0637 (1537 Wl) 

e LRL device; intermediate range yield 

0 Don Prolects: 7.5 

0 svacia I W 3 U D W  r < : Eight 8-578 sampled the cloud at 
altitudes from 38.000 to 57,000 feet (11.6 to 17.4 Icm) 
between H+54 and H+123 minutes. C-130 No. 298 aborted be- 
cause of a fire in an engine. The target raft was measured 
at 0.75 R/hr 4 to 6 hours after burst, the highest by a 
factor of 10 over any other test. Ship positions are shown 
in Figure 53. 

TANANA -- 25 nay 1962, 0709 (1609 GMT) 

This shot had been postponed several days because of we at he^. 

e LRL device: low range yield 

0 MID Prolects: 4.1 and 7.3 

0 SDeCial DOD SuDtwrt: Seven 8-57s sampled the cloud and a 
second KC-L35 joined the Hq USAF KC-135 I n  making remote 
measurements. Ship positions ace shown in Figure 54. 
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NAMBE _- 27 May 1962. 0803 (1703)  

0 w\sL device: Intermediate range yield 

0 W D  Prolects: 4.1, 7.3, and 7.5 

special WD SUDDart: Five B-57 samplers took samples at 
Erom 40,000 to 54.000 feet (12.2 to 16.5 km). This was the 
last Christmas Island shot to use an RC-121 as an Airborne 
AIK operations Center (AAoC) to assist the ground-based 
ACC. Ship positions are shown in Figure 55. 

ALMA -- 8 June 1962. 0803 (1703 GHT) 

ALMA had been postponed for several days due to unfavorable winds. This 
shot caused light damage at A-site and demolished the light structures that 
constituted D-site. Glass and lights were broken at the main camp. 

LASL device: intermediate range yield 

0 W D  PrOleCtS: 7.3 and 7.5 

0 Swclal W D  SUDWrt: Eight B-57s took samples at from 
47,000 to 61,000 feet (14.3 to 18.6 kin). The C-130 dlag- 
nostic aircraft *re based on Christmas Island Instead of 
NAS Barbers Point for thio shot. Ship positions are shown 
in Figuro 56. 

TRUCKEE -- 9 June 1962, 0637 (1537 GHT) 

0 LRL device: intormediate range yield 

0 W D  ProlectS: 7.3 

0 SDecial WD SUDWCL : Six B-57s sampled tho cloud at alti- 
tudes from 40.000 to 59.000 feet (12.2 to 18.0 kin) at times 
from H+60 to H+135 minutes. A second KC-135 participated 
4t long range. Ship positions are shown in Figure 57. 

Y E S 0  -- 10  June 1962. 0601 (0701 W T )  

0 LASL device: low megaton range yield 

0 MID Prolects: 4.1 and 7.5 

0 Suecial DOD suvwr< : Eight B-57 samplers and one B-57 con- 
troller sampled the cloud from 42.000 to 62.000 feet (12.8 
to 18.9 kin) from H+57 to H+134 minutes. Ship positions are 
shown in Figure 58. 

HARLEM -- 12  June 1962. 0637 (1537 GHT) 

0 LRL device: intermediate range yield 

W D  ProleCt: 7.3 

0 Swcial rn S U D W t t :  SIX 8-57s sampled the Cloud. Four 
rockets launched from A-site flew through the cloud col- 
lecting samples. All were recovered by Air Force H-21 
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helicopters stationed at Christmas Jsland. Times of rocket 
launch were H+10 and H+11 mlnutes. Recovery time Is not 
known. Ship positions are shown in Figure 59. 

RINCONADA -- 15 June 1962, 0701 (1601 GflT) 

RINCONADA had been postponed €or 2 days due to unsatisfactory winds. 

0 LASL device; intermediate range yield 

0 mo Prolects: 1.2. 4.2. 7.3, and 7.5 
0 s m i a l  DOD suowrt : Five 8-57s sampled the cloud at alti- 

tudes from 45,000 to 65,000 Eeet (13.7 to 19.8 km). A 
second Kc-135 was used €or long-range measurements. Ship 
positions are shown In Figure 60. 

DUCCE -- 1 7  June 1962, 0701 (1601 GflT) 

0 LASL device: yield range 20 to 200 KT 
0 DOD Proiecta: 4.2 and 7.3 

0 Smclal DOD SUDWrt: Five B-57s sampled the cloud at 
altitudes from 42.000 to 56,000 feet (12.8 to 17.1 laa). 
These samplers also collected data for the uSLp3 Project 
Stenwinder. Ship positions ace shown In Figure 61. 

PETIT -- 19 June 1962, 0601 (1501 GMT) 

0 LRL device: low range yield 

O Q O D  Prolee&: 4.2 and 7.3 

0 SDeclal SuDWrt: Seven 8-57s were 1t'IVolved In the cloud 
sampling. Ship positions ace shown in Figure 62. 

OTOWI  -- 22 June 1962. 0701 (1601 GflT) 

0 LASL device; intermodiate range yield 

0 DO0 Proiects: None 

0 SDOCial DOD SUDW rt: Four 8-57s collected samples at altl- 
tudes from 41.000 to 56.000 E w e  (12.5 to 17.1 !a>. Ship 
positions are shown in Figure 63. 

BIGHORN -- 27 June 1962. 0619 (1519 GflT) 

unsatisfactory winds. 
This shot had been postponed three tires between 24 and 26 June because oE 

0 LRL device: megaton range yield 

0 DOD Prolects: 1.2. 4.2. and 7.5 
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Swcial W D  SUDWrt: Nine A-57 samplers collected samples 
at altitudes from 55.000 to 61,000 feet (16.8 to 18.6 km) 
from H+68 to H+123 minutes. sampler 8-57s also took mea- 
surements for the USYB Project Stemwinder. Six rockets 
were fired Erom Christmas Island A-site for sampling and 
three were recovered by AIC Force H-21 helicopters. F?rings 
were at H+11 minutes. but recovery times are unknown. Ship 
positions are shown in Figure 64. 

BLUESTONE -- 30 June 1962. 0621 (1521 WT) 

had received extensive training at Kirtland AFB. 
A This was the Eirst drop mission For a new 8-52 crew from SAC. m e  new crew 

LRL device: low megaton range yield 

e DOD Prolectq: 4.2 and 7.5 

S!%cial W D  SuDwrt: sight 8-57s sampled the cloud at alti- 
tudes from 47.000 to 61.000 €eet (14.3 to 18.6 )cm) at times 
from H+70 to H+106 minutes. Aircraft also made measurements 
€or the USYB Project Stemwindec. One rocket for device de- 
bris collection was fired at H+10 minutes and was recovered 
by Air Force helicopters. Ship positions are shown In Flg- 
ure 65. 

SUNSET -- 10 July 1962. 0733 (1633 GMT) 

STARFISH Prime shot at Johnston Island. 
This shot had been postponed one day so as not to conflict with the 

LASL device; intermodlate range yield 

o m  Prolects: 1.2. 4.2. and 7.3 

0 sI%3cia1 DDD SuDWrt: SIX B-57s sampled the cloud at from 
48.000 to 61.000 feet (14.6 to 18.6 km). Ship positions 
are shown In Figure 66. 

PAMLICO -- 1 1  July 1962. 0637 (1537 GMT) 

tions there ended except f o r  rollup. 
mls was the last shot at Christmas Island. and with its execution opera- 

LRL device: low megaton range yield 
* D o D  Proleck: 4.2 

SDecial DOD SuDmrt: seven B-57s were used to sample the 
cloud. Ship positions ace shown in Figure 67. 

JOHNSTON ISLANO AIRDROPS 
Four target areas were deslgnated tor the Johnston Island airdrops. They 

ranged from 250 to 400 nmi (463 to 741 km) from the island and w r e  located 
from roughly east OE the island clochise around to south-southwest of the 
island. Target rafts similar to the ones used at Christmas Island were mored 
at the four target areas by JTG 8.3 (Reference C.1.L. p. B-4). 
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The primary scientific platforms were the two C-130 alrcraft that had been 
us& for the earlier Chrlstmas Island airdrops. The 8-52 drop aircraft was 
also istrumented as for the Christmas Island shots with fireball photography 
c-ras and other diagnostic equipnbant. The A i r  Force Special Weapons Center 
B-52 was the only B-52 used for the Johnston Island airdrops. Two Kc-135 air- 

drops. u-2 high-altitude reconnaissance aircraft and B-50s were used fo r  ma-  
ther determination. E-1210 were used as the M x .  Eight 8-51s were dVall8ble 
for sampling the nuclear cloud debris. Four B-57s sampled on each o€ the Five 
airdrops near Johnston Island. Two more were In the alr as spares (Reference 
c.4 .4 .2 ,  p. E-VI. The E-52 drop aiCCCaCt, the two C-130s. and the 8-51  samplers 
were based at NA9 Barbers Point. and the P N s  nere based at Johnston rsland. 
The other aircraft Were based at Hlckam AFB. The B-57 sampler controller was 
based at Johnston Island on shot days SO that It would be capable of extended 
flying tlme in the burst area. Xt returned to Barbers Point periodically foc 
routine malntenance. There were no ground-based instrument stations for these 
tests. 

craft again were PriIti8rilY photographic aircraft. For the Johnston Island 

Table 16 shows the aircraft that were ScheOuled to participate on the five 
airdrop shots near Johnston Island. 

Table 16. Planned alrcraft partlclpatlon for Johnston Island alrdrops. 
DOMINIC. 

~~ ~ ~ ~~ 

Ouantl ty Atrcraft 

8-52 Drop alrcraft 
E-57D Cloud sampllng 

C-130 Olagnostlcs 

RC-54 Documentary photography 
sc-54 Search and rescue 

6 KC-135 Experiments and photography 

1 C-135 Experlments and photography 

2 RC-121 AIrborne Alr Operatlons Center 

2 8-47 Rad10 relay and radlo Interference tests 

WE-50 Weather reconnalssance 

u-2 Weather reconnalssancc 

c-118 Ret!nal burn studles 

N o t e  a P2V Search and survelllance 

Note: 
a There were 26 P 2 V s  avallable based on Johnston Island. The number planned 
for each shot 1s unknown (Reference C.l.E. p. C-4). 

Source: Reference 8.4.14. pp. 2-6. 
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Participation of naval ships included four destroyers fo r  Johnston Island 
danger area patrol (northwest, northeast. southeast. and southwest sectors) 
and a target raft ship. A range Safety ship fWNS Ranae Tracker IT-AGU-11) was 
moored at tho Johnston Island pier. There were several additional Navy ships 
In the area participating In the high-altitude nuclear shots that were executed 
from Johnston Island during the same time period: some oE these ships probably 
participated in experiments during the airdrop shots as well (see dlscussion 
on projects 7.5. 7.6. 7.7. 7.8. 7.9, and 7.11 in Chapter 3 ) .  A ~ a v y  ship was 
sent to find tallout in the nost likely direction as known Prom weather lnfor- 
matlon; however. none was ever detected. 

ANOROSCOGGIN -- 2 October 1962, 0818 (1678 GMT) 

This was the first airdrop In the Johnston Island area. The LRL device 
used was oE intermediate yield. One 8-51 sampler (No. 876)  lost engine number 
two but landed safely at Johnston Island (Reference C.4.1. p. 111). Ship posi- 
tions are shown in Plgure 68. 

BUMPING -- 6 October 1962. 0503 (1603 GWT) 

Diagnostic data was taken by USS Forster (DER-334) and by the tw c-130s 
from NAS Barbers Point. The yield from this LRL device was low (Reference 
C.4.1, p. 111). The photographs of the samples being taken Erom the aiccraEt 
in Chapter 2 (Figures 30 through 33) were taken following this test. Ship 
positions are shown in Figure 69. 

CHAMA -- 18 October 1962, 0501 (1601 GMT) 

The yield of this LASL device was In the low megaton range. All diagnostic 
and effects aircraft obtained excellent data (Reference C.4.1. p. 115). Ship 
positions ace show in Figure 70. 

'r 1962. 0446 (1546 GMT) 

LRL device was In the intermcdiate range. All diagnostic 
Ibtained excellent data (Re€erence C.1.L. p. 8-4-1). Ship 
Flgure 71. 

1962. 0502 (1602)  

red on 30 October 1962. The yield oE this LRL device 
All diagnostic equipment operated satisEactorlly ex- 
suring Equipment. Ship positions are shown In Figure 
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Participation of naval ships included Eouc deSCKOYerS €or Johnston Island 
danger area patrol (northwest. northeast, southeast. and southwest sectors) 
and a target raft ship. A range safety ship (USNS Ranae Tracker [T-AGH-11) was 
moored at the Johnston Island pier. There were several additional Navy ships 
i n  the area participating i n  the high-altitude nuclear shots that were executed 
Erom Johnston Island during the same time period: som of these ships probably 
participate3 i n  experiments during the alcdrop shots as well (see discussion 
on Projects 7.5. 7.6. 7.7. 7.8. 7.9. and 7.11 in chapter 3). A Navy ship was 
sent to find fallout in the most likely direction as Known from weather lnfoc- 
mation: however’. none w a s  ever detected. 

ANOROSCOGGIN -- 2 October 1962. 0818 ( 1 6 1 8  GMT) 

This was the first airdrop in the Johnston Island area. The LRL device 
used was of Intermediate yield. One B-57 sampler (No. 876) lost engine number 
two but landed safely at Johnston Island (Reference C.4.l. p. 111). Ship posi- 
tions are shown in Figure 68. 

BUMPING -- 6 October 1962.  0503 (1603 GMT) 

Diagnostic data uas taken by U S  Forster (DER-334) and by the tu 0  C-130s 
from NAS Barbers Point. The yleld from this LRL device w a s  low (ReEerence 
C.4.1. p. 111). The photographs of the samples being taken E r a  the aircraEt 
in Chapter 2 (Figures 30 through 33) were taken following this test. Ship 
positions are shown in Figure 69. 

CHAM -- 18 October 1962, 0501 ( 1 6 0 1  GMT) 

The yield of this LA% devlcc was in the low megaton range. All diagnostic 
and effects aircraft obtained excellent data (Reference C.4.1. p. 115). Ship 
positions are shown in Figure 70. 

CALAMITY -- 27 October 1962,  0446 (1546 GMT) 

The yield of this LRL device was i n  the intermodlate range. All diagnostic 
and effects aircraft obtained excellent data (Reference C.1.L. p. 8-4-1). Ship 
positions are shown in Figure 71. 

HOUSATONIC -- 30 October 1962. 0502 ( 1 6 0 2 )  

This shot was executed on 30 October 1962. The yleld oE this LRL device 
W a s  In the megaton range.  AI^ diagnostic equipment operated satisfactorily ex- 
cept the LRL Distance Measuring Equipment. Ship positions are shown in Figure 
72. 
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CHAPTER 5 

FRIGATE SIR0 

INTROOUCTION 
The FRIGATE BIRD event was an operational test of the Polaris weapon sys- 

tem. The primary objective was to prove the system when fired by a regular 
crew under conditions similar to those that might be encountered in time oE 
war. A secondary objective was to prove the weaponized warhead. The test was a 
first in several respects: 

1. The first firing oE a Polaris with a nuclear warhead 
2. The first test of the eolaris nuclear weapon packaged as 

3. The Elrst detonation of a nuclear warhead aEter ballistic 

4. The first operational test of a U.S. or Free world stra- 

a warhead 

reentry into the atmosphere 

teqlc nuclear balllstlc missile weapon system. 

At 1417 on 6 nay 1962. the submarine. 09s Ethan Allen (SSBN-608). launched 
the missile While submerged about 1,500 nmi (about 2.790 km) east-northeast of 
Christmas Island. The warhead traveled about 1,020 mi (1,890 Ian) toward the 
island, detonating as an airburst. 

Before this operational test oE the Polaris weapon system, there had been 
a number of Polaris underwater missile launch tests oEf Cape Canaveral doun- 
range into the Atlantic Ocean. More significantly. the Elrst generatlon of 
Polaris submarines. consisting OE five boats, had completed at least one 
Polaris patrol bsfore the end of 1961. 

The first sscond-generation Polaris submarine. Ethan Allen. was comais- 
sloned in August 1961. Following five successEu1 test missile launchings and 
immediately before going to its first patrol. Ethan Allen was ordered to the 
Pacific Ocean to be the Eiring submarine in shot FRIGATE BIRD. 

The PRIGATE BIRD event was the capstone on the proof oE the Polaris utis- 
sile system. The Polaris weapon system had joined the long-range manned bomber 
force and the land-based intercontinental ballistic missile force to form the 
three legs of the deterrent triad. 

The exceedingly complex Polaris weapon system was concelved in the summer 
oE 1957 and throughout the developnt period. all oE its subsystems were 
tested separately and in various combinations. only the FRIGATE BIRD event. 
however, ofEered the opportunity for a test Of the Polaris system Erom launch 
through detonation. 
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on 3 March 1962, apparently directed by the Joint Chiefs oP Staff (JCS), 
the Chief of the Defense Atomic Support Agency (DASA) ordered the eolaris test 

to the DOMINIC series. Commander Joint Task Force 8 (CJTF 8 )  and his 
=.tafP were busy with Preparation for the tests already scheduled. Consequently, 
planning for the Polaris test was assigned to Commander Joint Task  roup 8.3 
(cJ~; 8.3) .  with assistance from the joint task Corce staff. unspecified 
"urgent related considerations" indicated the test should be scheduled for 
early nay. and 5 nay was selected (Reference C.3.1. pp. G-4 and G-5). 

O R G A N I Z A T I O N  AND RESPONSIBILITIES 
The FRIGATE BIRD test was conducted by JTC 8.8. The tadk group was estab- 

lished only €OK this test and Was made UP Of units dram Prom various task 
groups of the joint task force and from other naval commands. urn 8.3 also 
commanded m 8.8. The organizations and Participating units in trRImrE BIRD 
were as follow (References B.3.2 and C.3.1): 

Flagship and Range Safety Unit 

uss Norton Sound (~w-1) 

Launch Area Surveillance Unlt 

e USS Y o c k t m  (CVS-LO) with Carrier Anti-Submarine Uar- 
fare AIC Group 55 (CVSC-55) aboard. CVSC-55 was made up 
oP: 

-- Alr Anti-Submarine Squadron 23 (VS-23) with eight 
Grumman S2F antisubmarine aiccraPt 

-- Air Anti-Submarine Squadron 25 (VS-25) with eight 
GruIpmbn S2P antisubmarine aircraft 

- -  Hellcopter Anti-Submarine Squadron 4 (W-4) with 14 
Slkorsky Ws-1N1 helicopters and 2 Sikorsky HSS-1 
hellcopters 

-- Carrier Airborne Early warning sqwdron 11 (VAU-11) 
with six Douglas AO5Y early warning aiccraPt 

Destroyer unit 

e Destroyer Olvlsion 232 

-- USS Haddox (Do-731) with Commander Destroyer Divi- 
sion 232 aboard 

-- USS Brush (DO-745) 
-- USS Smuel N. Moo re (DO-147) 

-- USS Preston (DOE-795) 
Fleet BalllStlC Submarine Unit 

0 Ethan Allen 
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d. Provide range safety mlssile tracking facilities to 
permit destruction OE missile. if required for safety 

e. Provide technical photography of missile launch and 
documentary photography of preparations and launch to 
CTU 8.1.3. 

6. TU 8.1.2 (Lawrence Radiation Laboratory) was to analyze 

7. TU 8.1.3 (Field Command. DeCewe Atomic Support Agency) 
wa8 to: 

a. Coordinate Instructions EOK nuclear effects reporting 
and prepare such effects reports as required by the 
oefense Atomic Support Agency (DASA) 

Provide and coordinate d0CUUtentary photography. 

8. Task Unit 8.1.6 (Edgerton. Ccr'meshausen and GrieK) was to: 

a. Provide and operate the yield diagnostic instruinenta- 
tion to be Installed In Carbonero and Medrwal to 
verify warhead yield 

cloud samples to verify warhead yield. 

b. 

b. Analyze the diagnostic data. 

Safe ty  Plannlng 

FRIGATE BIRD operations focused on three areas, the launch hazard area. 
the nuclear hazard area. and the trajectory hazard sector. The launch hazard 
area was A circle with a radius of 100 mi (185 b) centered on the launch 
point (12°32'N. 134O2'V). The nuclear hazard area w a s  a circle with 9 ra- 
Clus of 120 mi (222 b) centered on the intended surface zero (4°50'N. 
149O25'V). The nuclear hazard area w a s  in the northeast corner of the Chrlst- 
mas Island danger area. with its western half in tae original danger area and 
its eastern half an extension made specially for FRIGATE BIRD (see Figure 73). 
Csmecting the launch M d  nuclear hazard areas was the trajectory hazard sec- 
tor, originating at the launch point and extending 4O on each slde of the 
flight aZlWth to a radius of 1,300 mi (2.409 km). 

CJTF 8 appointed a special group to study the safety aspects of the FRIGATE 
BIRD test. The results of the study were documented in a report dated 19 March 
1962. titled "Safety Analysis. Polaris Operational Test Operatlon WINIC." 
Thls study is apparently no longer available and Its authors cannot be ldenti- 
fled. Consequently. its contents can only be inferred Erom the saEoty precau- 
tions actually taken. 

FRIGATE BIRD was  planned to detonate high enough so that its fireball would 
not touch the ocean surface. This prevented the involvement oE seawater with 
device debris. which would have led to local fallout. Nevertheless. various 
measures were taken to ensure human satety. 

The majoc objectlve of FRIGATE BrRD was to launch a mlaris misslle under 
conditions as close as possible to wartime. For safety. howaver. several -1- 
Elcations were made to the four misslleS that were to be available for the 
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test. adding the tracking beacons and destruction systems and the batteries to 
power them. In addition. the missiles’ sucface detonation Euses were dismantled 
(Reference c.3.1. p. G-1-1). A detonation on the surface or below probably 
could produce heavy fallout. and this latter modiClcatlon w a s  Intended to 
eliminate that possibility in case the airburst failed. 

The planned launch point (12°32‘N. 134O2’U) was selected so that the 
missile’s longest possible flight would lead to an impact no closer than 5 nmi 
( 8  km) from inhabited land (Reference B . 8 .  p. A-3). 

Five hazard areas were. in effect. specified. The nuclear hazard area, the 
launch hazard area. and the trajectory hazard sector have been described above. 
The booster Impact area OC 50 nml (93 !a) radius was wlthin the launch hazard 
area and centered on the launch point. The malEunction impact limit llnes orig- 
inated tangent to the launch hazard area, extended 35O north and south of the 
intended flight path. and terminated at an arc 1.300 nmi (2.409 h) from the 
launch point. These llnes and the 1.300-nml (2.409-km) arc oE the radius 
bounded a Cifth hazard area. although it does not appear to have been referred 
to as such (Reference 8 . 0 . 5  p. F-1). 

Task force ships and aircraft were to patrol the nuclear. launch, and tra- 
jectory hazard areas. The missile was not to be launched I C  other than task 
force ships were in the launch or nuclear hazard areas or if unauthorized air- 
craft were in the air over the nuclear hazard area (Reference 8 . 0 . 5 .  pp. F-2. 
F-13: Reference 8.3.2. p. A-3). 

Department of Defense (DOD) safety standards were used as the minimum cri- 
teria Cor evaluating the adequacy of nuclear safety for all actlvltles per- 
formed during FRIGATE BIRD. These standards addressed arming and tiring limits. 
not radiological safety. The DOD standards emphasizod measures to prevent un- 
authorized or inadvertent arming, launching. or firing of the missiles. During 
any operation affording access to the missiles. a minimum of two authorized 
personnel had to be present. These personnel had to be capable of detecting 
Incorrect or unauthorlzed procedures and be familiar with safety and security 
requirements. The number o€ persons with access to the missiles was to be kept 
to the minimum, consistent with the operations planned (Reference B.O.S. 
p. F-2). 

Range safety was the immediate responsibility of the Missile Flight Safety 
OfEicer, stationed aboard Norton Sound. He had the authority and responsibility 
to terminate the flight by destroying the mlSSlle i f  any one of several situa- 
tions arose (Reference B.0.5. p. F-3): 

1. The tracking radar did not acquire the missile after It 
popped out of the water and started its powered Plight 
downrange 

2. The tracking radar lost contact with the missile 

3. The missile flight path became Such that the warhead 
would detonate outside of the nuclear hazard area. 

For the conduct of FRIGATE BIRD. weather fOC0Caots were needed Cor the 
launch, trajectory. and nuclear hazard areas. In addition. Eorecasts of en 
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weather weee needed for the aircraft based on Christmas Island and oper- 
ating in or near the Various hazard areas. Yorktown. Norton Sound. and Souther- 
land were to launch and track weather balloons and take surface observations 
atregular intervals beginning 3 days before the shot. YB-50 weather reconnais- 
sance airCCaftr Operating from Christmas Island. were to provide cloud surveil- 
lance information for the nuclear hazard area on shot day. Yorktown weather 
facility was to prepare the weather reports for operations in the launch hazard 
area. Joint Task Force Weather Central on Christmas Island was to prepare the 
forecasts for the nuclear hazard area (Reference 8.0.5, p. E-1). 

QperatlDnS 

Movement of ships tward the launch area began on 16 April when Ethan Allen 
put to sea from Charleston. South Carolina. The submarine passed through the 
panama Canal cn 21 April and arrived in the launch area on 2 May. on 27 April 
the range safety shlp. Norton Sound. sailed from Port nueneme. California, with 
a m  8.3 aboard. on the S a m  day Yorktoun. in company with Brush. Maddox. and 

leCt Long Beach. CallfOCnla. Also on that day Prestoq left Long Beach 
separately. On 28 April Norton Sound rendezvoused with Preston and with -- - town and her accompanying destroyers. 

During the transit to the launch area. the elements oC the task group prac- 
ticed procedures required for a successful test. Yorktown and Norton sound 
checked out and exercised Norton Souna's newly lnstalled missile-tracking sys- 
tem. Two of Yorktowq's S2Ps had been fitted with tracking beacons like those 
in the four test missiles. The aircraft flew missions to test the tracking 
system and to give system personnel practice in eapid acquisition of a target. 
Since the spot where the missile would emerge from the water would be known 
only approximately. the tracking personnel had to lock their radar onto the 
missile quickly, before it disappeared into the clouds. IC they were unsuccess- 
ful, the Missile Plight Safety officer was to order the destruction of the 
missile. In addition. Norton Sound's newly installed underwater telephone was 
tested I n  preparation for communication between the task group commander and 
the Missile Plight Safety Officer on board and the submerged Ethan Allen. 

Yorktm. Norton Sotug. and the destroyers arrived in the launch area on 
2 May and rendezvoused with Ethan Allen. Palsout, Southerland. Carbonero. and 
Medregal arrived in the impact area on the same day (Reference C.3.1 pp. G-6  
to G-9). 

Communications probiems plagued the rehearsal period. On 2 May the task 
force elements ran checks from test positions. Full rehearsals were conducted 
on 3 and 4 May. Personnel. ships. and aircraft appeared ready, but adequate 
ccrmaunications between Norton SounQ and Hq JTF 8 on Christmas Island could not 
be maintained. The conmnrnications problems had two major sources: (1) electro- 
magnetic propagation anomalies present In the test area during the planned pre- 
dawn launch time and for several hours thereafter, and ( 2 )  interference from 
other Pacific Fleet transmissions. While seeking a solution. the task group 
commander delayed the Polaris launch from 5 to 6 May. A two-part solution was 
worked out in which the launch was set for a later hour in the day and all 
Pacific Fleet transmissions on certain frequencies were halted, giving exclu- 
sive use to JTF 8 (Reference C . 3 . 1  pp. G-10 and C-11). 
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Despite the prospect of marginal weather at both launch and Impact areas, 
the detonation was set for 1100 on 6 May. About 1016. a 1-hour hold was ordered 
in anticipation of showers that could cain out radioactive material on flsher- 
men near the nuclear hazard area. search planes used the hold to further check 
on the fishermen's lccation and WB-50s continued ChaKtIng the weather develop- 
ments. Two 30-minute holds caused by the same problem Collowed at 1124 and 
1200. pushing detonation time back to 1300. Various minor technical problems 
aboard the submarine. the need to reposition the sampler aircraft. and clouds 
In the launch area pushed back the launch still further. Finally local weather 
reconnaissance near the launch area indicated that at about 1417 a break ln 
the clouds would occur for launch and detonation downrange at about 1430. At 
1417:49 the missile was launched. and its warhead detonated in the air over 
the nuclear hazard area at 1430:16 (Reference C.3.1. pp. G-11 and G-12). Pig- I 
ures 14 and 15 show the misslle on its upward flight. and Figure 76 shows the L 
FXIGATE BIRD cloud. 

$ 
L 

Flgurc 74. FRIGATE B I R D  Polarls launch viewed f r o m  hellcopter: USS Maddox 
(DO-731) In foreground, D O M I N I C .  
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Flgure  7 5 .  FRIGATE B I R D  P o l a r l s  launch vleued from USS Maddox (DD-731) .  
DOMINIC. 
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There was no experimental program as such on FRIGATE BIRD, although as part 
of the proof test 01 the system yield. measurements were made. These yleld mea- 
surements were m a d e  by Optical inStrumentation in the submarines and aircraft 
Md by cloud sampling aircraft. The sampling aircraft were B-57S based at 
Christmas Island. Cloud sampling began at H+70 minutes and continued for almost 
2 hours (Reference D . 6 ) .  samplers and sampler control aircraft were probably 
not in the vicinity Of the burst at burst t ime.  

Documentary photography from a C-54 aircraft was planned, but there is no 
evidence that this took place. 

The possibilitY Of exposure to personnel on surface ships or aircraft in 
the area of the launch appaars to have been nil. Of the ships present, only 
Norton sound did not participate In any other test during W~INIC, so only the 
badge readings from that ship can be attrlbuted solely to FRIGATE BIRD activi- 
ties. Three hundred and thirty-five men were badged on Norton s0unQ. but only 
one of the badges 1s recorded as showing any exposure and that was 0.038 R, an 
extremly low reading. 

The deck logs Of the four ships at the impact end oE the test range mention 
no fallout. None of the badges issued t o  C~ewmembeCS of Medreaal show radiation 
exposure and less than 10 percent of Carbonero badges show any: the maximum 
was about 0.021 R. The submarines. of course, were submerged at detonation 
time. but they surfaced later and rendezvoused with Southerland to transfer 
technical personnel. instruments. and exposed film to the latter ship. Because 
Falaout and Southerland participated in other shots during DCMINIC. radiation 
exposure t o  their personnel Crom FRIGATE BIRD cannot separately be identified. 

The crews of the aircraft from JTG 8.4 participating in cloud sample col- 
lection over the impact area had potential €or exposure. The A i r  Force 1211th 
Test Squadron provided the sampler planes and €light crews, and during the 
long return flight to Christmas Island (525 nml [973 km]) the crews would have 
been exposed to the radiation emitted by weapon debris that may have stuck to 
the 8-57 during the cloud penetration. 
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CHAPTER 6 

SWORDFISH 

INTRODUCTION 

SYORDPISX, the fifth U.S. underwater nuclear test. was the detonation of a 
Navy nuclear antisubmarine rocket (ASROC). The ASROC is essentially a nuclear 
depth charge attached to a missile. On 11 Ray 1962. US3 Aaerholm (DD-826). 
steaming in an area about 370 nmi (about 685 b) west-southwest of san ~ i g o ,  
California. fired the ASROC at a target raft about 4,000 yards (3.7 )an) dis- 
tant. The target raft and the warhead detonated below the surface at 1302 local 
time. coordinates 31°14.7'N. 124O12.7'W. 

Joint Task croup 8.9 (JTC 8.9). a subordlnate organization of Joint Task 
Force 8 (JTF 8). conducted the SWORDFISH test. The task group was organized 
solely for the test. and' it was made up of 19 ships. 2 submarines. some 55 
naval aircraft. and 5.180 men. both civilian and military. dram from the joint 
task force and other organizations as required (Reference C.l.D. p. 8-2). 

I 

OEPARTNENT OF DEFENSE TASK GROUP SUPPORT 

The Joint Chiefs of Staff (JCS) had directed the Commander JTF 8 (CJTF 8) 
to conduct an underwater nuclear weapon test using the ASROC. and he in turn 
had assigned the task to cfic 8.3. the naval element of the joint task force. 
The staff of CJTP 8 did much of the initial planning for SWORDFISH. On 3 March 
1962, CJTG 8.3 established Task Unit 8.3.4 (N 8.3.4) to complete the planning 
for the test. JTG 8.9 was activated on 25 April as an additional coonnand oC 
CJTG 8.3. JTG 8.9 included all the JTG 8.3 assets assigned to the operation. 
plus elements of other commnds as requited (Reference C.1.0. p. E-6). 

The organization of JTG 8.9. with participating units listed, is outlined 
below (Reference C.1.D. pp. E-4 through E-6 and B-12: Reference 8.9. pp. 1-3): 

JTG 8.9 CJTG 8.3 in his role as CJTC 8.9 

Tu 8.9.1 Operation SWORDFISH Test Directorate 

TB 8.9.1.1 VgLA Project Elements: USS Tawakoni (ATP-114). 
Arikara (ATP-98). 09s LlDan (ATF-85). USS Cr-. 
Gannet (HSC-290). and Chilean A T P  yslco 

Tg 8.9.1.2 Weather Reconnaissance Element: Patrol Squadron 46 
tvP-46) 

TE 8.9.1.3 Technical Photography Element: Detachment 35, Heavy 
Photographic squadron Sixty-Two: (VAP-62): Harlne 
Aircraft Repair squadron 37: CHARS-37): and TU 8.3.6 
(%bile Photographic Unit. Pacific) 

USCSGSS Pioneer 
TE 8.9.1.4 Oceanographic Reconnaissance filement: USS Sioux and 

E 
E 
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TE 8.9.1.5 Radiological Safety 

TE 8.9.1.6 Submarine Tralnlng Element U S S x  (99-402) 

TIJ 8.9.2 scientific Unit 

TE 8.9.2.1 
TE 8.9.2.2 Naval Ordnance Laboratory (NOL) 

TE 8.9.2.3 

TE 8.9.2.4 

TE 8.9.2.5 

TE 8.9.2.6 Bureau of Ships (BuShlps) 
TE 8.9.2.7 Edgerton. Gemshausen 6 crier. Inc. t - - ~  

Naval Electronic Laboratory (~n) 
Naval Radiological Defense Laboratory (m~) 
David Taylor nodel Basin ( D m )  

Other participating scientific organizat - 

m 

woods Hole Oceanographic Instltution 

Texas ACU College 

OfClce of Naval Research ( O W )  

U.S. Coast and Gecdetic Survey (uscws) 
8.9.3 SYDRDFISH Operational Unit 

TE 8.9.3.1 Weapon and sonar system  est 
C O m l I d e C  F)oSttOyOK 
A 

(95-394) (Wll 
Division 51 embarked), and s( 

Towad Array Streaming Elemanl 
35) with narine ~ o t p s  MIL 
363 (m-363) aboard. USS Bau . -..JJ. and E 

TE 8.9.3.3 Survelllancs Element: us9 YorktW (CVS-10) (wlth 
Cammsndet Carrier Division 19 embsrked). carrying 
the Carrier Antisubmarine warfare Group (Anti- 
Submarine Squadrons 23 and 25. Helicopter Anti- 
submarine Squadron 4. and Carrier Airborne Early 
Warning Squadron 11); us9 Maddoy (DD-731) (with 
Commander Destroyer Divlsrlon 232 embarked). gss 

L - 3  
TE 8.9.3.2 

&&& (ATP-106) 

- 
(DD-745). (DD-747). and 

USS Preston (OD-795). 

The role o€ the Army and Air Force in SVORDFISH appears to have been llm- 
l ted  to a few individuals. NO units of either service have been Identified. 

Participating personnel by branches of service OK other major organizat¶ons 
were as follows (Reference C.1.D. pp- 8-5 and 6-61: 
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TE 8.9.1.5 Radiological Safety 

TE 8.9.1.6 Submarine Training Element Oss Sea FOX (59-402) 

Tu 8.9.2 Scientific unit 

TE 8.9.2.1 
Naval Ordnance Labratory (NoL) TE 8.9.2.2 

TE 8.9.2.3 Naval ljlectronic Laboratory (NfiL) 

TE 8.9.2.4 

TE 8.9.2.5 David Taylor Model Basin (DTnB) 

TE 8.9.2.6 Bureau of Ships (BuShlps) 

TE 8.9.2.7 Edgerton. Germeshausen h Crier. Inc. (m) 

Naval Radiological Defense Laboratory (M(DL) 

Other participating scientific organizations: 

woods Hole oceanographic Institution (WI) 

Texas A6U College 

office of Naval Research ( O m )  

u.S. Coast and Geodetic survey (USCLGS) 

T u  8.9.3 SYORDPISH Operational Unit 

TE 8.9.3.1 Weapon and Sonar System Test Element: &UerhOlr@ (wlth 
Commander Destroyer squadron 5 Pmbarksd). 
Richard B. Anderson (DD-786). USS HO-lL (DD-681), 
US5 Razorback (95-394) (With COraaander Submarine 
Dlvlsion 51 embarked). and Sea Fox 

TE 8.9.3.2 

TE 8.9.3.3 

Towed Array Streaming Element: USS Monticello (LsD- 
35) with Marine Cor- Medium Helicopter Squadron 
363 (W-363) aboard. USS Bausell (DD-845). and 
nolala (ATP-106) 

Surveillance Element: US5 Yorktown (CVS-10) (with 

the Carrier Antisubmarine Warfare Group (Anti- 
submarine Squadrons 23 and 25.  Helicopter Anti- 
Submarine Squadron 4. and Carrier airborne Early 
Warning Squadron 11): USS Maddox (DD-731) (with 
Coamander Destroyer Division 232 embarked). 
B m  (Do-745). USS Samuel N. Noore (DD-947). and 
USS Preston (DD-795). 

Commander Carrier DlVi8lOn 19 embarked), Carrying 

The role OP the Army and Air Force in SWORDFISH appears to have been lim- 
ited to a few individuals. No units of either service have been identified. 

Participating personnel by branches of servlce OK other major organizations 
were as follows (Reference C.1.D. pp. E-5 and 8-6): 
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Navy 

Marine corps 

A m y  
Air Force 

Coast 6 Geodetic Survey 

Chilean Navy (estimated) 

project civ111ano 

Total 

TEST OBJECTIVES 

4,935 

30 

1 

15 

40 

75 

84 

5.180 

- 

sWRDCISH was both a weapon system test and a weapon efEects test. As= 
was rapidly coming lnto the Navy's weapons Inventory and was programmed Eor 
wide deployment. A successful firing of an ASROC missile would prove the sys- 
tem in the hands oE regular Navy crew under conditions similar to those that 
might be met in antisubmarine warfare. 

The weapon effects program was designed. Eirst, to gather data on the ef- 
fects of an underwater nuclear explosion (both on the target and on the ships 
OE an antisubmarine surface attack unit) and, second, to gain additional basic 
data on the phenomenology of underwater nuclear explosions and their efEects. 

The SWRDFISH scientific director divided the ASROC'S effects geographic- 
ally into two classes. onsite and offsite. offsite efEecto being those at more 
than 12 mi (22.2 lan) from surface zero. The experimental program strongly em- 
phasized measurement o f  onsite effects to aid in rapid development oE tactics 
for ASROC use  against submarines. The SWRDFISH test was to help determine 
(Reference c.1.~. p. 8-2: Rmference C.2007. pp. 3-4): 

1. The minimum delivery range that would leave the attacking 
destroyer's SOMC in sufficiently good condition to per- 
mit an inmediate second attack 

2. The minimum range at which an attack could be launched 
and leave the destroyer's mobility intact, but risking 
casualties and damage to equipment 

3. The restrictions imposed by radioactivity on the de- 
stroyer's subsequent maneuvecs 

4. The safe standoff distance for a submerged suhmrine 
launchlng an ASROC 

5. The degree to which information from standard Navy hlgh- 
explosive shock tests could be extrapolated to nuclear 
explosions. 

- 

OEEsite experlmental projects were designed to: 

1. Investigate blast efEects on Strategic hydroacoustical 
systems 
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2. Improve the theoretical understanding of long-distance 
propagation Of hydroacoustical signals and hence the 
ability to detect underwater nuclear explosions 

3. Investigate the drift and diffusion of radioactive mate- 
rial created by the explosion and its influence on marine 
life. 

TEST S I T E  SELECTION 

A satisfactory test Site CWuIced weather and physical characteristics 
that wuld permit maximum data collection. Moreover, it needed to be relatively 
isolated Cor protection Of those not involved in the test and to minimize 
unauthorized observation. Of major importance in the SWOROFISH experimental 
program was unimpeded Propagation Of the shock wave and its reflection Erom 
the sea Ploor with a minimum Of distortion and absorption SO that both the 
direct and reflected shwk waves wuld hit the hulls of JTC 8.9 ships. Conse- 
quently. test organizers looked for deep water over a fairly flat bottom, rela- 
tively free from sediment. The location also needed to be away from commercial 
fishing. Test planners feared a detonation in a commercial flshing area would 
result in catches with detectable levels of radioactivity (Reference c.2007. 
p.  73). 

Initially. SWORDFISH was planned for an area between Johnston and Christmas 
islands. However. because of commsrcial fishing there. planners shifted their 
attention to the general area of the WIGWAM test in 1955. The location finally 
selected w a s  somewhat to the north and east of the WIGWAM site. It met the 
criteria of weather. bottom configuration. water depth. and isolation. Pioneer 
mapped a section of the bottom in detail. planting a marker buoy designated 
mint Alpha (Reference c.2007. p. 73). 

TEST A R R A Y  

SWORDFISH was distinguished from previous underwater tests in that the 
target array Included active fleet ships equipped with modern weapons at dis- 
tances Erom surface zero close enough to be considered tactically significant. 
Initially. the planners had hoped to have post-World War I1 destroyers and 
submarines. perhaps even a nuclear submarine. be part of the target array. They 
had to settle, however. for three modernized World War I1 destroyers equipped 
with ASRCC (Aaerholm. Anderson. and Bausell) in addition to the destroyer 
HO-11 and submarine RazOrbaCk. both also of World war I1 vintage. 

The target-array elements were both towed and under their own powcr. Pro- 
ceeding under their own power were Aaerholm. Anderson. HoDewell. and Razorback. 
all instrumented to record various data. Andersoq also served as the backup 
firing ship In case ACIerholm was unable to launch its ASRCC. Ho-1 1 and 
Razorback were in the array primarily to play a role in the sonar experiments. 
Several other ships in the area of the detonation were instrumented. but they 
were not counted in the target array. 

The towed portion of the array was used to position the ASROC target raEt 
and many instrwoents. The ocean fleet tug, w. slowly pulled a buoyant 
polypropylene tow line just over 6 miles (10 km) long. The relatively light 
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weight oE this tow line facilitated handling. and its buoyancy prevented it 
from dragging the instrument stations out of position (Recerence c .2006 .  p. 
47). The line was in sections so that It could be stored cn reels of manageable 
size. At intervals along the line When it was streamed out behind Moldla were 
eight instrumented coracles. two instrumented platforms. the unmanned destroyer 
[Bausell). the target raft. and a raft called the car barrel. or  smoke barrel. 
to mark the end of the tow line. 

The type of coracle used in the towed array was a round fiberglass buoy 
with springs suspending its top and attached instrument well fron its hull 
(Figure 77) (Reference C.2004. pp. 22 and 23). 

TEST PREPARATIONS 

Prom 19 April to 7 May 1962. men and equipment oC JTC 8.9 were assembled 
In sdn Diego. California. with task group headquarters established at the Naval 
Repair Station. San Diego preparations for operations at the test site in- 
volved four major efforts: (1) construction oC the towed array. (2) shipboard 
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Figure 77. Coracle used for DOMINIC. SWOROFISH 
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tJ 
installation of Project equipment- ( 3 )  ship Inspections. modifications. and 
repairs. and ( 4 )  rehearsals at sea (Reference c.2007, pp. 78-79). 

rehearsals with 011 units except the surveillance group were conducted 
in a training area near Son Diego. The seaworthiness of the towed array W- 
verified. ships' crews were trained in required maneuvers. The timing system 
was tested, as was the scheme for coordinating the ASROC launch wlth the posi- 
tion of the aircraft over the surface zero (Reference c.2007, p. 8 0 :  Reference 
C.1.D. p. B-9). 

SAFETY PLANNING 

TO provide for nuclear safety at peacetime test standards, CJTG 8.3 con- 
vened a safety committee Of technical experts to examine every aspect of the 
potential nuclear hazard and to report to the task force commander and the 
Atomic Energy commission ( A m ) .  In a 26 Mrch 1962 memorandum to WTF 8, the 
committee reported that the test plans assured adequate safety. m e  test plans 
as approved by the committee assessed the risks of a wild missile or of a pre- 
mature detonation Close to the firing ship So small as to be accepted without 
special precautions. Because the ASRCC warhead was to explode well below the 
surface. the wter would absorb much of the blast energy. Nevertheless, t- 
situations had to be considered in which the shock wave produced by the deto- 
nation would be a danger to the task group: (1) a major error in the missile's 
range or bearing, and (2) a detonation above the surface or at a shallow depth 
(Reference C.1.D. p. B-7: Reference C.2007. pp. 52-54). 

To reduce the risk to an acceptable level, all ships were excluded Erom a 
zone extending from minimum to maximum delivery range and about 20° on each 
side of the line of tire. Although the chance of premature detonation was ex- 
tremely small. guidelines were established to minimize the risks to personnel 
as well as to give further protection in case of a range or bearing error 
(Reference C.2007. pp. 53-55): 

1. 

2 .  

3.  

4.  

5. 

6. 

Shortly before launch all personnel except those needed 
for the test were to go belw decks 

Just before launch, topside personnel without high-density 
goggles were to turn away and keep their eyes closed until 
the ASROC'S entry into the water was verified 

Helicopters were to keep at least 9,000 yards (8.2 km) 
from the target raft 

Aircraft directly above the target raft were to maintain 
an altitude of at least 18.000 feet (5.5 km) 

All other aircraft were to stay at least 7.500 yards (6.9 
km) from the target raft 

The task group was to have the capability for predicting 
the fallout pattern of an accidental airburst to aid the 
ships in avoiding contamination. 

Past underwater nuclear tests had revealed the base surge as a major poten- 
tial source of radiolcqical exposure. The SWORDFISH detonation would produce a 

201 



large base surge if it Occurred approximately when and where planned. Conse- 
quently. the following guidelines were adopted to minlmite personnel hazards 
from transient radiation borne by the base surge. Again range and bearing 
errors were a Eactor in the calculations (Reference C.2007. pp. 55-57): 

1. No manned eur€ace units were t o  be in a dowmind semi- 
circle. 900 to 270° Prom the expected surface zero. 

2. No manned stationary units upwind were to be closee than 
4.000 yards (3.7 km) and none crossuind closer than 5,000 
yards (4.6 lan) from the projected surface zero, 

3. If wind speed were less than 8 knots (14.8 W h r ) .  close- 
in ships wore t o  "maneuver appropriately." The meaning of 
this 1s not made clear In the Source documents. but per-  
haps those in charge feared that too light a wind would 
allow the base surge to spread Purther upwind and cross- 
wind than would be the case with a stronger wind. 

4.  The test would be delayed if the wind were less than 
3 knots (5.8 Whr). 

During the buildup phase. four major tasks affecting radiation safety were 
completed: (1) writing of a radsafe annex €or the SYORDFISH operation Order. 
( 2 )  procurement of instruments and equipment. (3) selection o€ quallEied rad- 
safe personnel, and (4) indoctrination and training of task group personnel 
(Reterence C.2007. p. 226). 

Although chances of a runaway missile or oE a premature detonation were 
very small and the danger from the base surge could be handled fairly well 8y 
careful positioning of the ships. several postshot activities posed potentially 
formidable problems In radiological satety. Instruments had t o  be recovered 
from the various platforms and coracles. water samples h4d to be obtained from 
the contaminated pool. the eaelier the better. to detecmlne dovice performance. 
and the radioactive pool had t o  bs tracked. 

The following exposure limits were bet €or the SWORDFISH operation (Refer- 
ence B . 9 .  p. R-1-1): 

1. The Maximum fwmissible krposure (=E) for personnel who 
had not reached their nineteenth birthday was not to ex- 
ceed 1.25 R (ganma plus neutron)* in 13 consecutive weeks 

2. The PIPE Eor Individuals uho had reached their nineteenth 
birthday was not t o  exceed 3.0 R (gamam plus neutron)' in 
13 consecutive weko 

3. At no time was an individual's cumulative l l t e t l ~  expo- 
sure to exceed an amount determlned by (N - 18) x 5 R. 
uhere N is the age o€ the individual in years at his last 
bi rthday 

Such limits are usually given as gamm plus beta rather than grmm plus neu- 
tron: however. the source document clearly gives beta plus neutron. 
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4. NO indlvldual without a speci€lc waiver was to be ex- 
posed to radiation unless he had reached his eighteenth 
birthday. 

Fllm badges and standard Navy radiation exposure forms were issued for all 
project personnel. ships. and aircraft assigned to participte in or observe 
S W ~ F I S H .  The badges were to be worn at all times once issued (Reference 8 . 9 ,  
p. R-4). 

standards were Set for maximum levels Of radiological contamination on the 
skin and clothing Of task group personnel. Standards were also set for the 
amunt o€ radiological contamination allowed to collect in the evaporators 
used aboard ship to produce fresh water before consumption of the water was 
prohibited (Reference 8 . 9 .  PP. R-6. R-1-1 and R-1-2). 

Although the chance of an airburst was small. commanding officers were 
enjoined to ensure that all personnel within view of the burst turn away from 
the detonation point. close their eyes. and cover their eyes with their fore- 
arms to protect themselves from retinal burns. All hands not needed on deck 
were to be sent below and ordered to keep away from the portholes until after 
the blast (ReEerence B.9 .  p. R-7). 

A radiological exclulon (radex) area w a  defined as an area with a radia- 
tion level of 0.010 R/hr garmn0 Or 1.000 Counts per minute (CPW alpha per 55 
cmz. No Individual with a total exposure of 2.5 R OK greater for the prcced- 
Ing 13 weeks would be allowed to enter a radex area without the permission of 
the radsafe officer. No person was to enter an area with a radlation exposure 
rate exceeding 10 R/hr (Reference B . 9 .  pp. R-7 and R-1-1). The towed array was 
automatically considered a radex area regardless of Its radlation level, 

~ l l  personnel entering or leaving the towed array were to be processed 
through the decontamination center established on Monticello. Before going to 
the array. members of a recovery party were to receive Protective clothing. 
radiation detection lnotrume~ts. and the latest radex information from the 
center*s radsafe staff. At least one radsafe monitor wao to accompany each 
recovery party. Upon returning from the array. personnel were to be checked 
for contamination. decontaplinated if necessary. and turn in their equipment. 
No contaminated clothing was to be worn in clean areas of the ship (Reference 
8 . 9 .  pp. R-7 and R-1-3). 

EqUlpment from the target array brought aboard Monticello was to be placed 
io predesignated Storage areas followlng decontamination if feasible. No equip- 
Dent was to be worked on or  removed from a contaminated storage area wlthout 
permission from the task group radsafe officer or his representative. No equip- 
ment was to be released from the contaminated storage ateas with removable 
contamination or exposure rates exceeding the established limits. Just what 
these limits were. however. is not clear (Reference B . 9 .  pp. R-7. R-8. and 
R-1-4). 

cood weather was vital to successful completion OC the test. The follwing 
criteria for acceptable weather were established: 
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e Sea surface. Crest-to-trough wave heights less than 8 feet 

0 Surface winds. Steady with speed below 18 knots (33.4 km/ 

e Cloud cover. Less than half the sky covered up to 20,000 

(2.4 meters) 

hr). but not less than 3 knots (5.6 km) 

feet (6.1 km) altitude. 

Safety considerations required that fallout predictions be made to guide 
ship escape maneuvers in the event of an airburst. This required frequent, 
planned weather observations up to 20.000 feet (6.1 km) (Reference C.2007. p. 
62). 

On board Monticello the task group had Its own weather forecasting unit, 
consisting of one officer and two enlisted men. They received data and fore- 
casts €rom the U.S. Fleet Weather Facility. Daily weather reconnaissance 
flights were flown in support of SWORDFISH by VP-46 Lrom Naval A i r  Station 
North Island. san Diego, California. Pioneer made regular surface observations 
and gathered data by radiosonde and pilot balloon. transmitted informa- 
tion Lrom Point Baker (34%. 126%). Yorktown made radar wind balloon ob- 
servations (Reference c.2007. pp. 214-216). 

The usual need to keep unauthorized ships and aircraft away from the test 
area was increased during SWORDFISH by the decision to test without prior pub- 
lic announcement of a danger zone. Yorktown's Combat Information Centes and 
aircraft probably bore the major burden of the surveillance effort. Surveil- 
lance for surface contacts was to extend to a radius of 50 mi (92.6 Ian) and 
for air contacts to a distance of 100 nmi (185 km) from the planned detonation 
point (Reference C.2007. p. 64). 

TEST OPERATIONS 

On 4 M y  the task group units began departing San Diego for the test area.. 
with the majority departing 7 May. The survei1lance unit (Yorktown. B-. 
Preston. Mddox and noore) that was to assist in SWORDFISH also took part in 
FRIGATE BIRD about 1.250 nmi (about 2.315 km) south-southwest of the SWORDFISH 
test area. The Polaris test was conducted on 6 May. at which time the surveil- 
lance unit steamed for the SWORDFISH site. Aboard YorktOwn was CJTG 8.3. who 
had served as CSPG 8.8 conducting the Polaris test and who was scheduled to  
head Jn; 8.9 for SWRDFISH. Early on 9 nay. all units other than those assigned 
to distant stations had assembled in the test area for pretest conferences and 
preparations. Commander JTC 8.3, now in his role as Commander JTG 8.9. trans- 
ferred to mnticello (Reference c.1.D. p. B-11). 

SWORDFISH was planned for 10 Hay, but marginal weather and a series of 
m l M C  technical problems on Aaerholm and on the lead A3D aircraft caused post- 
ponement of the event for that day and it8 rescheduling for the next. 

The positions of the ships. alrcraft. and towed array at shot time are 
shwn in Figure 18. The projects that each Participated in  are also indicated 
in Figure 78. Positions of the ships. instrument stations. and aircraft are 
tabulated in Tables 17 and 18. Surface zero, the point directly above the 
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Flgure 78. Pos l t lons  o f  DDIIINIC, SWOROFISH task group elements a t  shot tlme 
(source: Reference C.2007. p .  95 ) .  
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Table 17. Positions of task group shlps at shot tlme 
relat?ve to surface zero, DOMINIC. SWORDFISH. 

Rangea Bearing 
Array Element (yards) (km) (degrees) 

USS Eausell (00-84s) 
USS Aaerholm (00-826) 
USS R . B .  Anderson (00-786) 
USS Sloux :ATF-75) 

USS Razorback (SS-394) 
USS Montlcello (LSO-35) 
USS Molala (ATF-106) 
Platform 1b 
Platform 2b 
Target Raftb 
Coracle 1b 
Coracle 2b 
Coracle 3b 
Coracle 4b 
Coracle 5b 
Coracle 6b 
Coracle 7b 
Coracle 8b 
Smoke Earrelb 
ySC&GSS Ploneer 
USS Preston (00-795) 
USS Yorktown (CVS-10) 
USS Brush (DO-745) 
USS S.N. Moore (00-747) 
USS naddox (00-731) 
Posttlon buoy 
Post tlon buoyb 
Posltlon buoy 

USS HoDewel1 (OD-681 ) 

2.200 
4.348 
4.150 
8,650 
4.200 
4,600 
7.940 
6.250 
1,427 
1,040 

348 
2.475 
1.171 
1.393 
810 

1.190 
2.297 
3.447 
4.930 
5 230 

12,600 
4.700 
9.850 
8,050 
7.170 
4,800 
3.120 
3.447 
3.250 

0.671 338 
1.325 298 
1.265 325 
2.637 342 
1.280 21 
1.402 251 
2.420 250 
1 .go5 341 
0.435 335 
0.317 332 
0.106 306 
0.754 337 
0 * 522 337 
0.425 335 
0.247 181 
0.363 176 
0 . 7 0 0  171 
1.051 169 
1.503 168 
1.594 167 
3.840 356 
1.433 300 
3.002 309 
2.454 2 
2.185 1 
1.463 36 
0.951 126 
1 .os1 169 
0.991 157 

Notes: 
a Posltlon determlned by radar except as noted. 

Posltlon determlned by aerlal photography. 
b 

Source: Reference C.2007. pp. 97-98. 
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Table 18.  Posl t lons O f  aircraft r e l a t l v e  t o  surface z e r o ,  OOMINIC, 
S Y O R O F I S H .  

Locat lon R e l a t l v e  t o  Surface Zero 

A30 A l t l t u d e  20.000 f e e t  ( 6 . 1  km). headlng 330°T. 3.200 f e e t  (975 
meters)  beyond surface zero 

A30 A l t l t u d e  20,000 f e e t  (6 .1 km). headlng 330°T. 1.100 f e e t  (335 
meters)  beyond surface zero 

R50 C l r c u l a r  f l l g h t  path; a l t l t u d e  10.000 f e e t  ( 3 . 0  km). 31.300 f e e t  
(9 .54  km) hor lzonta l  range, bear lng 1500T 

R5O C l r c u l a r  f l l g h t  path; a l t l t u d e  of 10.000 f e e t  (3 .0 km). 35.700 f e e t  
(10.89 km) h o r l z o n t a l  range, bear lng o f  25OoT 

detonation. was about 350 yards (320 meters) southeast of the target raft. The 
rocket was fired from AaeKhOlm (Figure 79)  and entered the water a few yards 
closer to the target raft along the line of fire. 

HODeuoll'S Specd was about 4 hOtS (7 .4  WhK). Equipment S h m  in Figure 
78 but not listed in Table 17 were the unmamed Project 1.3 Submarine slmula- 
tors and the Project 7.1 sonobuoys. The submarine simulators =re submerged 
from 50 to 100 feet (15 to 30 meters) and traveling as indicated by the dashed 
lines in Figure 78. The black dot at the end of each dashed line Indicates the 
approximate position of each of the simulators at detonation time. The sono- 
buoys were positioned in a line due west of the target raft. The sonobuoys' 
general position is Indicated by the wavy lines on the left of Figure 78. All 
ships except Hooewell were essentially stationary, with speeds of 1 knot (1.83 
W h r )  or less. 

About 40 seconds after the ASROC missile was launched. its nuclear depth 
bomb exploded. A small fraction of a second after the burst. the slick. a 
rapidly expanding ring of darkened water at the intersection of the expanding 
spherical shock wave and the water surface. became visible to aircraft over 
the surface zero. Initially the slick had a well-defined edge but became dlf- 
fuse as the radius increased (Reference C.2001. p. 61). I n  less than 1 second. 
the spray dome appeared. and within about 6 seconds its radius was nearly 1,000 
yards (914 meters) and the spray dome reached a height of almost 750 feet (229 
meters) (Figure 8 0 ) .  Radial water plumes broke through the spray dome about 
7 seconds after the burst, reaching a maximum height of about 2,100 feet (640 
meters) in 16 seconds. The plumes were the first radioactive material to appear 
above the water surface. As the spray dome and plumes fell back toward the wa- 
ter's surface. they formed the base surge. a flat doughnut-shaped cloud moving 
outward from the point where the spray dome had broken the surface. The base 
surge consisted of small water droplets and was radioactive. About 110 seconds 
after the detonation. the base surge reached its maximum upwind and crosswind 
distance of about 2,000 yards (1.8 km) from surface zero. At that time It 
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Flgure  79. SWOROFISH ASROC mlsslle launch f r o m  USS Aaerholm (OD-8 ) ,  
Operatlon D O M I N I C .  3 

Flgurc eo. DOMINIC. SWOROFISH spray dome and plume w t t h  USS Aaerholm (00-826) 
I n  the  Foreground. 
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extended about 2 . s o o  Yards (2.3 h) downwind. The base surge KenIdined vlsible 
for about 10 mlnutes. but it persisted as an invisible aerosol for at least 20 

(Figure 81). The foam patch visible on the surface as the base surge 
dispersed and evaporated had a radius of about 2.000 yards (1.8 km). about the 
s- as the base surge except for its downwind extension. The foam patch re- 
main& visible from the air for several hours (Figure 82) (Reference c.1.~. 
pp. B-13 and B-16). Figure 83 is a Plan view of the foam patch and base surge 
after 5 minutes. 

Movements of Razorback. AaeKholm. Anderson. and Hornwell for up to three- 
quarters of an hour after the shot are shown in Figure 84. Monticello and 
Molala moved very little. The upvlnd portion of the towed array, including 
Basell, moved very little because it was still attached to u. m e  down- 
wind portion of the towed array. consisting of a length of tow line and COCO- 
cles S, 6. 7, and 8 .  drifted southeast with the Current. Coracle 4 and probably 
the target raft had become detached from the tow line. An RD4 aircraft from 
the Third Marine AlK Wing apparently made the first effort to investigate the 
SWORDFISH radlOaCtiV1tY by flying over the pool of radioactive water at 3.000 
feet (914 meters) IS minutes after the shot. The radiation exposure rate *ex- 
ceeded 50 K per hour." At 50 and 60 minutes after the shot. the aircraft flew 
Over the pool at 1.500 feet (451 meters). detecting an exposure rate of 0 . 8  
R/hr. corrected FOC altitude attenuation. this does not correlate with the 
predicted values or those obtained by w. but the record does not explain 
further. After returning to base at El TOKO. California. the aircraft was mon- 
itored and no contamination was detected. The highest individual exposure read- 
ing among these craws was 0.149 R (Reference C.2007. p. 230). 

Next to Investigate the pool of radioactive water was w. tasked, as 
part of Project 2.1. to collect water samples suitable for radiochemical analy- 
sis of the weapon's yield. 

Preshot calculations by NROL indicated the possibility of a radiation level 
of 1.000 R/hK near the surface of the pool 30 minutes postshot. Given certain 
assumptions about the mixing of the radioactive water with normal seawater. 
this level might decrease to 100 R/hr 1 hour after the shot and to 3 R/hr 
2 hours after the shot. If the radiation level decreased at that rate. too 
long a delay In en?ering the pool could make it impossible to collect adequate 
water samples. Therefore. It was decided to approach the pool cautiously 30 
mlnutes after the detonation (Reference D.S. Appendix 1, p. 2 ) .  

At 1310, with all personnel wearing peotective clothing. all openings to 
the weather decks closed except two. and a variety of radiation detectors at 
the ready. w. with Crew KedUCed tO 15. steamed toward the pool at 10 knots 
(18.5 km/hr). At 1318. with the pool about 2,000 yards (1.8 km) distant. the 
radiation level on the bridge began to rise from 0.0004 R/hr. and i n  the next 
few minutes. the rise accelerated. The ship's speed was 3 knots (5.6 W h r ) .  
At 1321 the ship was at the edge of the pool. With the radiation reading on 
the Starboard Wing of the bridge at 0.300 W h r  and rising rapidly. the ship 
w48 advised to leave the pool. During the turning maneuver. the ship penetrated 
about 200 yards (183 meters) into the pool. The exposure rate rose to an es- 
timated 1,000 R/hr. and one water sample was collected. Radiation levels de- 
creased steadily as the ship proceeded away from the pool at flank speed. about 
13 knot5 (24.1 W h r )  (Reference D.5. Appendix 1. pp. 3-41. 
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Aaer holm 
(DO-8451 

(013-826) a r e  I n  center  foreground. ana ubs L I ~ U S V I I  

1 s  t o  t h e  l e f t .  

.. background. 
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Aserholrn (00-826) are ln center foreground. and USS Bauscll 
(00-645) i s  to the left. 

FIgure 82. DORINIC. SWORDFISH foam patch at about 6 
Vlew l s  from southeast of burst w*th USS Bausel 
background. 

215 



1 

. 
1 

1 
I 

NUMBERS 

0 

e 1  
\ BAUSELL 

N 

\ t  

*a  SURGE 

MW 4 o w  

FEET 
- 

Fqgure 83. P o s t t l o n  o f  OOMINIC. SWORDFISH foam patch and base surge 5 mlnutes 
a f t e r  detonat lon (source: Reference C.2004. p. 6 1 ) .  
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Flgurc 84. DOMINIC. SUORDFISH e a r l y  postshot maneuvers o f  USS Razorback 
(SS-394). USS Aqerholm (00-826). USS Anderson (130-786). and 
YSS Hoocwell (DD-822) (source: Reference C.2002. p .  36). 
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while within the pool. Sioux had encountered an invisible aerosol extending 
above the pool to a height of at least 30 feet (9.1 metors) (Reference C.2004. 
p. 45). leaving its reather decks with contamination thpt measured between 
0.01 and 0.02 R/hr. The contamination on the weather decks was reduced by use 
of the washdown System. As Of 1357, with the ship well clear of the pool. gen- 
eral radiation on the bridge Was between 0.020 and 0.040 R/hr, but the source 
of that radiation 19 DOt made clear in the available documents (Reference 0.5. 
Appendlx 1. p. 4: Reference C.3.2. w. 11 nay 1962). 

With only one sample of water collected and with nine of the personnel 
over or approaching the 3 R limit. the project officer requested an exposure 
waiver from US 8.9. The limit was increased to 7 R (9 R according to one 
source), and by 1525 the ship had started another run at the pool. BY 1553 
high radiation levels w r e  aga?n encountered. BY-1557 or shortly thereafter, 
the radiation level on the bridge rose to between 2 and 4 R/hr, implying a 
level in hundreds Of roentgens per hour outside. Another water sample was 
taken, and departed the pool at best speed. No one aboard received more 
then 0.6 R during that run (Reference D.5. Appendix 1. pp. 6-7, Reference 
C.1.D. p. 8-1-1). 

Siour collected a third water sample at 1710. Radiation in the bridge 
peaked at about 0.100 R. leading eo an estimated exposure on the starboard 
wing well of between 1 and 10 R (Reference 0.5. Appendix 1. p. 7). 

The cesc of -'a Crw returned to the ship to replace the fitteen who 
had been aboard during the thrre incursions into the radioactive pool. AEC 
radiation monitors and NRDL personnel €or the NRDL-AEC project came aboard 
with them. At 1808. the fifteen departed by boat to Honticello foe decontmi- 
nation. At least some of the creymtmbe~s In exposed positions had shoes. hair. 
and hands contaminated up to 0.4 R/hr. Host personnel aboard probably 
did not have an opportunity to wash of€ their contamination before they left 
the ship Lor Montlcellp. They probably were accompanied by the three NRDL 
Project 2.1 personnel. The 15 crewmen returned to the next morning. 

Following crew rotation. made an effort to track and map the p o d  to 
meet the objectives of the NRDL-ARC project. including the use of underwater 
detectors (Reference D.2. p. 21). At about 2300 on 1 1  Hay. the maximum exposure 
rate noted above the pool surface was 0.240 R/hc. Investigation of the pool 
for this project lasted until about 1300 on 12 nay. The maximum exposure noted 
for all passes through the cadloactive pool by for the NRDL-AEC project 
was 0.100 R (Reference c.2007. p. 232). 

The ASRCC overshot the target and consequently &usel& was farther from 
the surface zero than planned: therefore. the base surge did not reach the 
ship. Project personnel Warded the ship about an hour after the shot. It w a s  
not contaminated. even though the e%posure rate on the fantail. the part of 
the ship closest to the detonation. had reached 44 R/hr shortly after the blast 
(Reference C.2007. p. 232; Reference C.1.D. p. B-18). 

The target-array tow line had been parted. as planned. by an explosive 
charge on the upulnr! side of the target raft just before the ASROC launch. The 
two platforms (Projects 1.1 and 1.3). the first and second coracles (Project 
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2.1). and Aausell initially remained attached to the upwind segment of the tow 
line. Recovery personnel, including NOL monitors. boarded plocform 1 from one 
of Monticello's L C M ~  about 1 hour and 20 minutes after the detonation. finding 
an exposure rate between 0.600 R/hr and 1.000 R/hr. Apparently the men did not 
stay, but withdrew to let radiation subside. Twa hours after the shot. they 
hosed down the platform, reducing the exposure rate to 0.250 R/hr and allowing 
recovery of Instruments to proceed. 

About 1-112 hours after the shot. another LCM from Monticello brought a 
recovery party to platform 2. where they found a radiation exposure rate aver- 
aging 1.000 R/hr. with a I M X l m U  rate of 2.000 R/hr. About 1 hour and 10 min- 
utes later. they hosed d m  the platform to reduce the radiation level and 
permit retrieval of InstrUments. After the gauge strings on each platform were 
raised. the platform. still attached to a portion of the tow line. were pulled 
to Monticello by LCM where they were stored in the well deck. No work was done 
on the platforms until the ship arrived in San Diego. In port. alpha contamlna- 
tion was detected on the platforms at the waterline (Reference C.2007, p. 233; 
Reference 8.9. p. A-3-61. 

The eight coracles w e d  for Project 2.1 presented some radiological prob- 
lems. The base surge passed over coracles 3 through 8 .  leaving them with a 
general radiation level of 0.2 R/hr and contamination between the upper and 
lower sectlons that could not be hosed of?. The pool of radioactive water 
reached coracles 3 through 6. leaving alpha contamination at the waterline 
(Reference C.2007. p. 234; Reference C.2004. pp. 56-63). 

The LCMS were to tow the coracles to Monticello where they would be lifted 
aboard by the ship's crane if they were not too radioactive (Reference B.9. 
p. A-3-6). After-action reports do not indicate how coracles 1 through 3 
reached Monticellp, but they probably were towed there by one OK both of the 
Lcpls taking recovery parties to platforms 1 and 2. Still attached to the por- 
tion of the towed array downwind of the target raft. coracles 6 through 8 were 
toved to Mnticello by another LCM that took hold of the smke barrel. the 
raft used to mark the extreme downwind end of the array. Coracle 4 came loose 
from the tow line and was recovered and taken to Monticello. Hovever. by 2022. 
Ho-11 had sighted a cocacle and by 2057 had pulled it alongside. The ship 
apparently stayed alongside for almost an hour. What happened to the coracle 
then is unrecorded. but Ho-11 may have been keeping the coracle in sight 
until an Lcp( could take it in tow (Reference C.3.2. Ho-11, 11 May 1962). 

Recovery of the tow line was both an operational and radiological problem. 
The available record does not make clear what happened to all of the slightly 
over 6 miles (10 km) of tow line. By 2047. had taken on board the por- 
tion of the line probably runnlng back to platform 1. The line was contami- 
nated. but the degree of contamination is not recorded. The line was trans- 
ferred to an LCH that took it to MOntlCellO. On Monticello. personnel handling 
the line wore protective clothing, including plastic or rubber gloves. to pre- 
vent their becoming contaminated. Upon retrieval. the approximately 200 feet 
(61 meters) of line between platforms 1 and 2 measured about 2.5 Whr. This 
length of line was set Eree to float until the next day. The next day -- 
cpllo began to recover a section of Zree-floating line. probably that which 
had joined platforms 1 and 2. It became fouled in the rudder and had to be 
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freed by a diver before recovery could continue. The recovered line had alpha 
and fission product contamination. and decontardnation efforts were to no 
avail. Apparently the contaminated line was taken back to san ~ i e g o  (Reference 
c.3.2. nontlcello. 12 nay 1962: Reference C.7007. pp. 234-235). Eventually. 
however. i t  was encased in cor.crete a? Sari Diego and sunk at sea (Reference 
c.1.~. p. 8-1-21. InfOr~tlOn 1s lacking on the disposition of the line join- 
ing the smoke barrel and coracles 5 through 8. 

According to the SCientI€iC director. facilities for personnel decontmina- 
tion aboard MOntiCello Proved barely adequate and a mLlCh larger facility could 
have been used. The recovered items added significantly to the backgcound 
radiation. They hampered the monitoring of potentially contaminated personnel 
a d  demonstrated the need for a monitoring facility fomrd, away frorn the 
stored items. 

A total of 500 pairs of coveralls. 300 towels. 300 pairs sheer, 200 
sets of underwear. and 100 pairs Of gloves had been stockpiled on Monticello 

cadsafe clothing for personnel lnualved in recovery operations. nese 
nearly exhausted by the end of the operation (Reference C.2007, p. 735). 

4 
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HO-~L also was active in recovery operations. Operations Order 1-62 

called for no-11 to recover the submarine simulators fired by Razorback for 
Project 1.3a (Reference B.3.1, p. A-3-51, 80-1 1. however. was not to enter 
radioactive water until 1 hour before Sunset i f  it becams necessary to retrieve 
a simulator. A cadsafe officer was to be on HODOYC 11 to advise the captain 
during the search Cor the simulators. By 1314 the ship began to search for the 
simulators. At one point the ship's whaleboat was put into thR water. but ap- 
parently that was in response to a false alarm. By 1617 a simulator had been 
sighted. and by 1658 it was hoisted aboard. It was not contaminated (Reference 
C.3.2. Ho-lL. 11 Play 1962: Reference C.2007. p. 233). The other simulator 
was not found. Apparently it sank from shock damage about 2 minutes after the 
biast (Reference C.2002. p. 7). I 

1 

Howuell's approach to the possible coracle 4 is described above. At about 
2140 the ship began to search for a raft. although which one is not clear. At 
one point the deck log refers to it as the pitch barrel raft. implying the 
smoke barrel marking the extreme downwind end oE the tou, and at Mother point 
the deck log refers to it as the target raft. implying the raft in the middle 
of the tow used by Aaerholm as the aimpoint. AEter repeated attempts to sink 
the raft with small-am Eire, then with grenades. and then with tire from a 
5-inch (12.7-cm) gun. Ho~pwell took the raft aboard and stored it on the main 
deck. The log makes no mention of the raft king contaminated (Reference C.3.2. 
HoDewell. 11 and 12 May 1962). 

When Monticello reached port. all contaminated item were removed and pack- 
aged for shipment or turned over to the naval repair facility Lor disposal. A 
radiation survey of all ships revealed no significant contamination except on - Sioux. uhich had Its lubrication oil coolers contaminated to a level of 0.003 
R/hr. It was not necessary to deal with the problem directly. The ship's engi- 
neering oE€lcec was instructed to monitor the coolers when they needed to be 
taken apart for ServIclng (Reference C.2007. p. 236). 
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of all the ships assigned to SWORDFISH. had the highest exposure f o  
radiation. Table 19 shows the exposures aE the 15 crewmen and 3 NRDi employeas 
aboard during the water-sampling exercise. The WTG 8.3 Final Report agrees 
With the NRDL employee's memorandum on the number of men with exposures over 
2.5 R (ReEerence C.3.1,  p. H-1-21. Entries on the medlcd Forms (NRWCD 1432) 
of some crewmembers. however. show an exposure higher than on the a- 
solidated List (Reference C.1.2). This difference Is discussed In Chapter 13. 

-'s cole I n  the subsequent NRDL-Aec pool monitoring and tracking proj- 
ect should have caused much lesa radiation exposure than the sampling: never- 
theless, one NRDL man who may have been aboard is credited on the =sol*- t& 
Liot with an exposure oE 1.620 R. The other NRDL men who m y  ha.- ird 
had exposures of 0.320 R or less (Reference c.1.2, p. laz' 

Ploneec also repeatedly entered the 
radiation level was much reduced by decay 
Of the 102 crewmembars. 53 had no exposun 
ranged widely searching Eor the submarine 
recovering the smoke barrel. Although It m. 
the highest exposure among its crew was 0 .  
enter radioactive water. Its LcHs. however. 
equipment w a s  taken aboard nonticello. and SI 
to San Dlego. The deconcamlnatlon center was 
the maximum exposure among the nonticello cre 
operatlono at Chrlstmaa Island. was 0.349 R. 
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Of all the ships assigned to SWORDFISH, S m  had the highest exposure t 
radiation. Table 19 shous the exposures oE the 15 crewmen and 3 NROL employee 
aboard during the water-sampling exercise. The U T G  8.3 Final Report agree 
with the NRDL employee's memorandum on the number oE men wlth exposures ove 
2.5 R (Reference C.3.1. p, H-1-2). Entries on the medical forms (NAWtD 1432 
of some crewmembers. however. show an exposure higher than on the Con 
solldated List (Reference C.1.2). This diP€eKence! is discussed in Chapter 13 

w ' s  role in the subsequent NROL-AEC pool monitoring and tracking proj- 
ect should have caused much less radiation exposure than the sampling; never- 
theless. one NRDL man who may have bean aboard is credited on the Consolidated 

w i t h  an exposure of 1.620 R. The other NRDL men who m y  have been aboard 
had exposures of 0.320 R or less (Reference C.1.2. p. 165). 

Pioneer also repeatedly entered the radioactivr pool. but only after the 
radiation level was much reduced by decay and mixing with nonradioactive water. 

rangud widely Searching for the submarine SlmUlStQK. locating the coracle. and 
recovering the smoke barrrl. Although it might have entered radioactive water. 
the highest exposure among lts crew was 0.276 R. nontlcello probably did not 
enter radlaactive water. Its LCW. hanver, towed contaminated equipment. The 
equipmunt uas taken aboard Monticello. and stored there until the ship returned 
to San Diego. The decontamlnatlon center was also on Hontlcello. NeVettheless. 
tho mdxirrmm exposure m n g  the HonticellQ crew, including that Incurred during 
opurations at Christmas Island, was 0.349 R. 

Of the 102 CKcumembeCS. 53 had no exposures and 49 had 0.5 R O r  less. HO-11 
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Table 19. Personnel  exposures on USS S I O U X  (ATF-75 )  d u r l n g  P r o j e c t  2.1, 
DOMINIC, SWORDFISH. 

Ooslrneter Readings (R).  
T o t a l  f rom 

Second T o t a l  F r o m  c o n t o l l d a t e d  
NAVMEO 1432 u F i r s t  and T h l r d  

Locat  i on P e n e t r a t l o n  Pene t ra t l ons  T o t a l  ( R )  ( R )  

Br ldqe  

Notes b.c 

Radio Room 

Motor Room 

Englne Room 

Rotor Room. 

b 
Fan T a i l  

+5d 
4.8 
4.4 
3.4 
3.2 
2.9 
2.7 
2.6 

1 .o  

0.2 
0.2 
0.1 

0.0 

ngine ROM. 

0.9 

3.2 

Fan Tail and Mess H a l l  

1.8 

Shaf t  Al lmy 

0.2 
Note b 0.1 

0.4 5.4d 
0.2 5.0 
0.6 5.0 
0.5 3.9 
0.6 3.8 
0.2 2.3 
0.2 2.9 
0.4 3.0 

4.100C 
4.lDO 
4.150 
4.150 
2. 800 
2.250 
0.780 
2.700 

4.100 
2.500 
2.500 
2.800 
2.850 
2.250 
0.780 
2.700 

0.1 1.1 0.970 0.970 

0.0 0.2 0.250 0.250 
0.1 0.3 0.000 0.000 
0.0 0.1 0.130 0.130 

0.0 0.0 0.082 0.082 

Mess H i l l 1  

0.1 1 .o 0.690 0.690 

0.6 3.8 2.730 2.730 

0.2 2.0 1.700 1.700 

0.1 0.3 0.245 0.245 
0.0 0.1 0.270 0.270 

Notes: 
a Ooslmeterr f o r  a l l  18 personne l  were r e s e t  t o  ze ro  a f t e r  t he  f i r s t  Penetra- 

t i o n .  They were no t  r e s e t  between the  second and t h i r d  pene t ra t l on .  

bReadlnqs taken from dosimeters o f  Naval R a d l o l o g i c a l  Defense Labora tory  (NROL) 
employees. 

Thls NROL employee was wear ing h i s  NROL badqc i n  a d d i t l o n  to h l s  J o l n t  Task 
Force 8 (JTF 8 )  badge. Th is  NROL badge was proc*ssed on 15 May by NROL and 
read 8 R. Th ls  1s about t w i c e  t h e  r e a d i n q  o f  h i s  JTF 8 badqc. whlch read  
4.1 R. 

C 

dMaxlmum raad inq  o f  pocket dos inu tmrr  was 5 R: r e a d l n q  an the f l r s t  e n t r y  can 

Source: Reference 0.5. 

on l y  be s t a t e d  as 5 R or g r e a t e r .  
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CHAPTER 7 

FISHBOWL -- HIGH-ALTITUDE EVENTS 

CONCEPT OF THE HIGH-ALTITUDE TESTS 

The FISHBOWL portion of !XHINIC consisted of five nuclear-device detona- 
tions at altitudes ranging from tens of kilometers to 400 bo. above Johnston 
Island. The devices were carried to their detonation altitudes by rocket- 
propelled missiles launched from Johnston Island. Measurements were made of 
the effects of the detonations on the ionosphere and its ability to support 
radiofrequency propagation. the performance OE radio and radar systems. the 
response of the geomagnetic field. and various optical and thermal effects of 
the bursts. 

Methods used in making these measurements usually did not cause exposure 
of test personnel to ionizing radiation from the detonation. SurEace or  air- 
borne instruments recorded the measurements directly, or small rockets carrying 
sensors telemetered information to the recording stations. 

There were. however. several experiments that were placed in pods attached 
to the launching missile. These pods were designed to separate from tae missile 
at predetermined altitudes so that they would be at prescribed distances from 
the device when the nuclear warhead detonated. The pods were 80 inches (2 me- 
ters) long and were fitted with a variety of instruments to masure the output 
of the device and its effects. Figure 85 shows a launch missile with the pods 
attached. Several of the experimental projects had Instruments in these pods. 
The pods parachuted to the open ocean where they were retrieved by Navy ships 
and Warlne Corps helicopters. The pods were returned to Johnston Island where 
the experimental agencies retrieved their instrumentation. This operation was 
closely controlled because the pods became radloactlve when exposed to the 
radiation €rom the detonations. Their radioactivity measured 8 hours after 
detonation varied from 2 to 14 R/hr for the different pods. 

Attempts were made to sample the device debris directly using rockets. but 
these collectors were never recovered during the FISnaowL shots. 

Surface and A l r c r a f t  S t a t l o n s  

Surface and aircraft errpeclmental stations were located throughout the 
PaClflC Basin. Some Were under the burst at Johnston Island. some were on other 
Islands (including the Hawaiian Islands. nidway, and Wake). some were airborne. 
and some were on task force ships. 

The Earth’s magnetic field rises from the magnetic north and south poles 
and reaches to great heights (several Earth radii) over the magnetic equator. 
This field is often represented by “lines of force” that are show, closely 
spaced in the polar regions and widely spaced over the magnetic equator (Fig- 
ure 86). The closeness of these lines In this representation depicts the 

! 
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Figure 85.  Thor on launch pad. Dark objects  around the base a r e  lnstrurnent 
pods. The Thor was used f o r  launch o f  STARFISH, BLUEGILL. and 
KINGFISH s h o t s  o f  Operat lon DOMINIC. 
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FIgure 86. Earth's magnetlc fleld. 

strength of the field. with closely packed lines at the poles Indlcatlng high 
field Strength and wldely spaced lines over the equator indicating lower field i 
strength. Electrically charged particles spiral around these lines. The size 
of thelr spiral depends on the particle energy and on the strength of the 
Lield. At the magnetic equator. where the field is weakest, the spirals ace 
large, but as they move toward the poles the spirals tighten as the Eleld 
strength grows. The spirals finally tighten to a point at which the particles 
are reflected back up the field line and spiral toward the other pole. The 
place at wh:ch a particle reflects is called a mirror point. The mlrroc points 
at the north and south end of the Eleld line are often reCecred to as the con- 
jugate points. and the area beneath the southern points 1s referred to as the 
Southern Conjugate Area ( S C A ) .  

I 

Areas selected Cor lnstrumentatlon sites in the SCA were Tutulla (American 
SdmOa). Viti Levu in the Fljl Islands, and Tongatabu In the Tonga Islands. 
Rarotonga. Canton, and Palmyra were also instrumented to observe phenomena 
from locatlono that viewed the magnetic Cield lines Erom the side or Ecom be- 
neath. ?*ro ships were located :n this area: the mtoc vessel (Mr) Acanla, which 
was instrumented by Project 6.9. and the leased civilian tug Mauna Tele used 
by Project 6.5b. The civilian tug Hlfofu.4 replaced Mauna Tele after July 1962. 
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In addltlon to the land and shipboard stations, Joint Task Group (JTG) 8.4 
[ ~ l r  Force) operated one KC-135 and two RC-121s in the area from a base at 
Nand1 I n  the Fiji Islands. Both Of the RC-121s at Nand1 returned to their home 
base at Mcclellan AFB. California. on 29 October 1962 because of hlgher prlor- 
ity requirements: thus, they were not present for the last two hlgh-altitude 
events. KINGFISH and TIGHTROPE (Reference C.2053. p. 50: Reference C.4.3.2. 
p. 13). Because of their great distance from the danger areas associated with 
DOMINIC tests, Personnel working South of the equator were not badged. 

Because southern conlugate operations were primarily associated with De- 
partment of Defense (DOD) experiments (Task Unit [TO] 8.1.3). the weapons 
Effects and Test Group (WE%) at Field Cotrunand. Defense atomic support Agency 
(DAsa), was responsible for administration and support of personnel and facil- 
ities. The 25th Infantry Division from Schofield BarKacks. Hawaii, established 
a radioteletype CO~UnlCatiOnS network using ANKRc-26s between all sites and 
the worldwide military couuuunlcations network. except for Rarotonga, which had 
a voice link only. The Military Air Transport Service (MATS) set up c-124 or 
c-118 flights at 6-day intervals to support all six island locations. Overall, 
a total of 33 DOD experimental projects were represented in the SCA, and p e r -  
sonnel totals there peaked at about 350 (Reference C.2053. pp. 51-52). 

Launch Mlsslles 

TWO missile-launched high-altitude tests had been conducted from Johnston 
Island in 1958. but for DOMINIC the launch point was moved Erom the poin t  near 
the eastern end oE the small island used in 1958 to a point on the northwest 
corner. The missile used was also different than the one used in 1958. The 
Thor, an air Force liquid-fueled. intermediate range balliseic missile was 
selected for its ability to carry the three instrumentation pods in addition 
to the nuclear warhead (see FiguCe 8 5 ) .  Thor was manufactured by the Douglas 
Aircraft Company. and a contingent of men from that organization as well as 
from the Air Force Space Systems Division (SSD) serviced and launched them. 
T ~ O K  was used on BLUEGILL, STARFISH. and KINGFISH events. 

A Nike-Hercules missile was used to launch the TIGHTROPE device to Its 
detonation altitude (Figure 87). The Army Missile Command (ARC). designated TU 
8.1.7. was given responsibility for providing and launching this missile. The 
missile was an antiaircraft missile. slightly modifled by adding a c o m n d  
arm-fire capability and an automatic disarm feature. The 2nd Missile Battalion, 
52nd Artillery Regiment. from Ft. Bliss. Texas. launched the missile at Jahn- 
ston Island. another Nlke-Hercules missile was used by a scientific project 
and carried a radar beacon to an altltude close to the detonation point (Ref- 
erence C.1.L. p. C-9-2). 

A Strypi racket (XM-33) was used to launch the CHECKMATE device to Its 
detonation altitude (Figure 88). Sandla Corporation. TU 8.1.4. was given the 
responsibility to obtain. modify. assemble, and launch the Strypi rocket. Two 
Recruit booster rockets were attached to the base of the Strypl rocket to pro- 
vide additional thrust (Reference C.1.L. p. C-8-2). 

A variety of small rockets was used to carry instrument packages to proper 
altitude. TU 8.1.3 was KeSpOnSible for managing and controlling the small 
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Flgure 67. Nlke-Hercules used f o r  launch of TIGHTROPE shot, Operatton D O M I N I C .  
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Flgure  88. S t r y p l  rnlsstle u l t h  R e c r u l t  boosters used for  CHECKMATE shot.  
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rocker program. A TU 8.1.3 small Rocket Officer was formally appointed to over- 
see the many operational and safety aspects associated with the numerous small 
rockets. Rockets used included the Javelin, Nike-Cajun. XM-33. Nike-Apache. 
Honest John-Nike, and Speedball. The rocket launchers were located along the 
south side OC the runway at Johnston Island. The KINGFISH shot had the largest 
number of small-rocket launches (29) from Johnston Island. Figure 89 shows 
some of the rockets on Johnston Island. Small rockets wece also launched Erom 
Barking Sacdo. Kauai. carrying similar Instrumentation duting each o€ the five 
high-altitude events (ReEerence c.2053. p. 45). 

ORGANIZATION AND PERSONNEL 

After the last ChrlStIMS Island test, Hq Joint Task Force 8 (JTF 8 )  was 
relocated at Johnston Island. WETC at Field Command. DASA (TU 8.1.3) played a 
major cole in the FISHBOWL tests as it was responsible for the manaqernent of 
the DOD experimental program. 

FIgure 89. Array o f  Instrument rockets used durlng Operatton DOMINIC at 
Johnston Island. 
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The total number of men on Johnston Island during the FISHBOWL tests 1s 
not clearly established In any of the sources. All nonessential personnel were 
evacuated from Johnston Island for each test as a saEety precaution slnce 
Johnston Island is small (Figures 10 and 1 1 )  and mlssile malfunctions were 
possible and did occur. The number of nonessential personnel varied from over 
800 to under 600 (Reference C.1.B). but the number of essential personnel is 
not recorded. In the similar 1958 high-altitude Johnston Island tests. the 
number left on Johnston Island during the ShotS was about 175. However, the 
1962 tests were more Complex, Using more small rockets and m r e  surface exper- 
iments. In addition USNS Rancre Tracker (T-AGN-1) remained at the Johnston 
Island pier throughout DOXINIC. and some portion of its crew must also have 
remained on board during the shots. There were also other larger shipboard 
contingents that should be added to the total JTF 8 personnel involvement in 
the area. 

The method Of eVaCUatlOn Was by LCU and helicopter to USS Iwo J i m  (LPH-2). 
Personnel were taken from the LCU to the ship by a cage l1Cted by a crane, 
dubbed the "purple people cater" (Figure 2 5 ) .  During the October-November phase 
of FISHBOWL, rough seas prevented LCU transfer and all evacuation (maximum of 
787 for KINGFISH) was conducted by Marine Corps helicopters. 

NAVY PARTICIPATION 

The Navy was heavily involved in the FISWOWL tests. It operated the 20 
PN aircraft that patrolled the danger area and searched for the instrumented 
pods and nosecones in the open sea. The Navy also operated several ships in 
the JOhnStOn Island area that were used €or danger area surveillance, weather 
reporting. Instrumentation platforms. pod and nosecone recovery. and range 
safety. TU 8.3.6. the Johnston Island Operations Unit. exercised operational 
control over local naval air and surface forces. Ship rotation was commonplace: 
a total of 54 ships (a Few were not Navy vessels) were used during FrSHIjoWL. 
Table 20 lists these ships. 

The scientific ships shown in the table participated in the DOD experi- 
mental program and were specially instrumented for their missions. Navy pod- 
recovery tugs were also specially outfitted to handle the radioactive missile 
pods. Using Marine Corps helicopters. the tugs. and a destroyer, the Navy 
recovered these pods and returned them to Johnston Island. Missions of each 
Navy un?t is further discussed in Chapter 9. 

AIR F O R C E  PARTICIPATION 

The Air Force played a major role in the FISHBOWL tests. Its aircraft were 
used as instrument platforms to measure device performance and to measure the 
effects of the detonations on various military system. U-2 high-altitude 
reconnaissance aircraft and lower-altitude WB-50s provided detailed weather 
coverage. A weather observation station on Johnston Island made hourly surface 
observations and 4 to 8 rawinsonde observations per day. It managed and exe- 
cuted many of the DOD experimental projects. It was also responsible for pro- 
viding the Thor missiles and their associated safety. launching. and pod 
carrying controls. 
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Table 20. S h l p  partlcIpatlon I n  D O M I N I C .  F ISHBOWL t e s t s .  

R l  l S  1.0 

U D O t h l  0" 

Ita t IO" 
I19621 

lK1Udll 

Sclentlflc (Southern Conlugale  A r e a l  
Scl.ntlfic 

OCt - NOV 
Apr - Nor  
Uar - Aug 
FCD - Jul 
Apr - Now 
JYl - Aug 
n a y  - Jun 
Jun - l u g  
Ray - Jul 
war - Jul 
Jan - nar 
Seu - Now 
A P T  - l u g  

NO" 
APT - Ju1 
Jul - Now 
sep - oct 
A p l  - Jun 
Jan - n a y *  
Fen - No" 
Jul - Now 
Aup - NOY 
scu - NO" 
srp - NO" 
sep - o c t  
Apr - 1u1 
l u r  - Jul 
Aur ~ N o 1  
n a y  - NO" 

FeD - Jul 
sep - o c t  
Apr - Ju1 

OF t 
Aur - JUT 

JUn 
*a, - may 
APT - Jul 
Apr - Ju1 

OF t 

I 
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JTG 8.1 Op Plan 4-62. dated 18 May 1962 (Reference ~ 1 . 4 . 1 0 ) .  indicates that 
the alrcraft listed in Table 21 would partlCip€ate in the high-altitude tests. 
Actual aircraft participation is presented to the extent known ln the indlvid-- 
ual shot discussions in this chapter. 

Table 21. Planned Alr  Force a l r c r a f t  p a r t i c i p a t i o n  For D O M I N I C ,  
FISHBOWL shots. 

Number Type 
A v a l  l a b l e  A l r c r a f  t Mlsslon 

6 RC-121 AAOC' and Sc \en t 1 F 1 c 
2 SC-54 Search and Rescue 
e ne-50 Weather Reconnalssance 
1 RC-54 Documentary Photo 
6 KC-135 S c l e n t l f  I C  

1 C-135 S c l e n t l f l c  
5 c-118 Medlcal E f f e c t s  
2 6-47 Rad10 Relay 
3 u-2 Weather and Photo 
2 C-130 Warhead Dlagnost lcs 

Note: 
a 

Alrborne A l r  Operatlons Center 

Source: Reference 8 .4 .10 .  pp. 10-11. 

OPERATIONS 

Plans originally called for three shots, BLUEGILL, STARFISH and URRACA. 
with a Thor-certification. nonnuclear missile launch called ' & i i  Tiger- 
fish was successfully launched on 2 May 1962. The Thor mlssile and associated 
telemetry and tracking equipment functioned as desired. A primacy objective of 

sh was to proof-test the ped system. A l l  three pods were recovered but 
because of a failure in the recovery system, two pods sustained impact damage. 
Tracking data indicated that pod ejection from the Thor mlssile and placement 
with respect to the nuclear burst (simulated for this shot) was good (Reference 
c.20~3. p. 103). JTG 8 . 3  and JTG 8.4 used the0'- h test to practice place- 
ment of ships and aircraft in their proper positions ardetonation time. 

c + . P - f - L  

BLUEGILL ( 2  June 1962) 

The BLUEGILL event was the first missile launch with a nuclear warhead in 
DOMINIC. The missile was launched from Johnston Island shortly after midnight. 
The mlsslle apparently flew a normal trajectory: however, the tracking system 
lost it. As there were ships and aircraft in the vicinity and no way to predlct 
whether the trajectory was safe. CJTF 8 ordered the missile wlth its warhead 
destroyed. No data for experiments were obtained since no nuclear detoniltlon 
occurred (Reference C.1.L. p. C-1-2). 
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?he ?hoc missile caccied three instrwnentatlcn pads. m e  or uhlch had 
ejected before the mlsslle had to be destcoyed. All three pcds wece success- 
fully recovered and returned to Joanston Island by the Navy. No nisslle debrls 
was sighted. 

The aircraft shown In Table 22 flew misslons th+s BLUEGILL event. 

Table 22. Alr Force alrcraft partlclpatlon I n  DOMINIC. BLUEGILL. 

Alrcraft 

No. Type Call Slgn 

9-41 

WB-50 

sc-54 
c-118 
RC-121 

RC-121 

c-130 

KC-135 

KC-135 

KC-135 

KC-135 

u-2 

Baxter/Byron 

Calc lml ne 

caus ttc 

Caboodle 

Abustve 
Lambkln 

Hews tone 

Cognac 

Klbosh 

Cordova 

Kettle 

White Spot 

~ ~ ~~~~~~ ~ ~ ~~~ 

Comunlcatlons relay 
Weather teconnalssance 

Search and rescue 

Ret\nal burn study 
Alrborne Alr Cperat7ons Center 

Burst effects, comnunlcatlons 
Relay and radar tracktng 

Olagnostic alrctaft 

Comnunlcattons relay 

Dlagnostlc alrcraft 

Propagatton test aircraft 

Photographic alrcraft 

Sampler alrcraft 

Source: Reference C.4.1. p. 75 

STARFISH (19 June 1962) 

?he STARPISX evenr was the second high-altitude launch attempted durlng 
W R I N I C .  The launch was executed just before midnight. The Thor missile with 
two experimental reentry vehicles replacing two of the three instrument peds 
flew a normal course Cor about 59 seconds after liftoff. At that time the 
rocket motor stopped and the Range Safety Officer ordered the mlssile and war- 
head destroyed. The missile was between 30,000 and 35.000 Feet (9.1 and 10.7 
kn) when i t  was destroyed. one OE the reentry vehicles. the instrument pCd. 
and misslle parts Eel1 on Johnston Island (Reterence C.2053. p. 104). A sub- 
stantial amount of debris Eei? on and ln rhe water around Johnston Island. 
Figure 90 shows some of th:s debris. Navy Explosive Ordnance ~isposal and 
Underwater Demolltlon Team swimmers spent 2 weeks recovecing debris from the 
legoon Waters around the island. They reccveced approximately 250 pieces Of 
the system, some of which were plutonim-contaminated (Reference C.1.3, 
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p. BB-21). Nonessential personnel had been evacuated from Johnston Island 
aboard Iwo Jim.. as they were for ail Johnston Island shots. 

Aircraft participatlcn in this STARFISH attempt was similar to that shown 
for BLUEGILL (Table 22). 

STARFISH Prlrne ( 8  July 1962. 2300) 

This event was the first successful high-altitude nuclear detonation of 
W ~ I N I C .  The Thor missile was launched from Johnston Island near midnight. 
Three Instrumentation pods were attached to the Thor missile. All systems 
functioned properly and the 1.4-HT device detonated at an altitude of 400 km. 
~ l l  three instrument pods were tecovered €ram the open sea by the Navy. one by 
ship and two 5y  helicopter. .4 total of 27 small rockets of all kinds were 
launched from Johnston Island to obtain experimental data from the shot. be- 
ginning 2-3/4 hours before the detonation and continuing through Dcl (Reference 
c.2053. p.  104). 

The large amount of energy released at such a high altltude by the detona- 
tion caused widespread auroras throughout the Faclflc area, lastlng in some 
cases as long as 15 minutes; t9ese were observed on both sides of the equator. 
In Honolulu an overcast. nighttime sky was turned into day for 6 minutes (w 
York Times, 10 July 1962). Observers on Kwajalein 1.400 mi (about 2,600 km? 
west reported a spectacular display lasting at least 7 mlnuces. At Johnston 
Island all major visible phenomena had dlsappeared by 7 minutes except for a 
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faint red glow. The Earth's geomagnetic field also was observed to respond to 
the burst. 

Nonessential personnel on Johnston Island, numixring 559. had been evacu- 
ated aboard I w  J I M  the day be€ore the shot and returned on D+l (ReEerence 
C.1.A. p. 4 9 ) .  

Twenty-one Jn; 8.4 aircraft participated in STARFISH Prime. Positions for 
the 15 aircraft in the array are shown in Figure 91. Ship positions are shown 
in Figure 92. In addition to the ale-array aircraft. which required preclse 
positioning. two RC-121 Airborne Air Operations Centers (AAOC). two wB-50 wea- 
ther planes, one SC-54 search and rescue (SAR) aircraft. and one U - 2  aircraft 
participated. Three aircraft were below the equator (off the chart). 

On 13 July. 4 days after the shot. the U.K. satellite. Ariel. was unable 
to generate sufflciont electricity t o  function properly. From then until early 
September things among the satellite designers and sponsors were "along the 
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Flgure 91. Alrcraft f n  the alr a r r a y  for DOMINIC. STARFISH Prtme 
(source: Reference C.2053 .  Appendlx E ) .  
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lines of the old Saturday matlnee one-reeler” as the solar panels on several 
other satellites began to lose their abillty to generate power (ReCerence D.15. 
p. 2 ) .  The STARFISH detonation had generated large quantities of electrons 
that were trapped in the Earth’s magnetic field; the trapped electrons were 
damaging the solar cells that generated the power in the panels. 

BLUEGILL Prlme (25 July 1962) 

On the second attempt to launch the BLUEGILL device. one pod and two RVs. 
each heavily instrumented. and the warhead itself were mated to the missile. 
This was the second shot that attempted to launch Rvs along with an Jnstru- 
mented pod. The miss1:e malfunctioned after ignition but before leaving the 
launch pad. The Range Safety Officer destroyed the nuclear warhead by radio 
comnd. The ?hoc missile then blew up, which caused extensive damage to the 
launch pad and assoclared equipment. Although destruction of the warhead pre- 
vented any possible nuclear explosion, it caused extensive alpha contamination 
of the launch pad. Contaminated debris was also scattered throughout the aced 
of the pad enclosed by the concertina wlre. Burning rocket fuel, Flowing 
through the cable trenches. caused contamination O C  the trenches and the inte- 
rlor of the revetments and all of the equipment contained in them. Prevailing 
winds (15 knots [27 W h r ]  Erom the east) carried contamination downwind of 
the launch area. The launch area was fortunately placed, baslcally on the down- 
wind end OF the island. Figure 93 is a photo of the launch pad €tom slightly 
north of the direction Erom which the wind blew. Had the launch position M e n  
that used in the 1958 rocket launches, the area of contamination would have 
involved the central section of the island. 

Flgure 93. Thor launch pad f o r  B L U E G I L L  Prime on Johnston Island vlewed from 
the northeast looktng a l m o s t  dounwlnd. 
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Figures 94 and 95 show the damaged launch stand. and FlgUre 96 shows the 
results Of an inltial radlological survey conducted the morning following the 
warhead destructlon. The readings were taken using PAC-~G and PAC-1s alpha 
meters. Readings over 1.000.000 counts per mlnute (CPM) were obtained. This 
was a major contamination problem and i t  was necessary to decontaminate the 
entire area before the badly damaged launch pad could be rebuilt (Reference 
C.1.N. p. A-13). 
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OPERATIONS PAUSE 

With the launch pad contaminated and out of conmission. test operat2onS 
necessarily stopped. During this period the task force dispersed, with mOSt 
personnel returning to their home stations to await and prepare for the re- 
sumption of the tests. Preparations required activities both at Johnston Island 
and in replanning test operations at the home stations. 

Launch Pad Decontamlnatlon 
TU 8.5.1 (Holmes 6 NarVer) supplied the labor force and radsafe supervi- 

sory personnel during the cleanup and reconstruction phase. It took 3 weeks of 
cleanup efforts to reduce the alpha Contamlnation to a level that did not con- 
stitute a health hazard. During this period the following measures were imple- 
mented (Reference C.l.N. p. A-13): 

e A radiologlcal exclusion (radex) perimeter was established 

e A personnel decontamination station was used for all per- 
sonnel entering and leaving the area 

e Continuous alr sampling was conducted adjacent to the 
decontamination tent and at locations within the radex 
perimeter to measure the airborne contaminants 

clothing. 

around the contaminated area 

e All persons entering the area wore full protective 

A systematic plan was implemented to remove debris and topsoil (coral). 
add new coral, decontaminate the revetments and pave" areas, flx radioactivity 
by painting and recovering surfaces. and dispose of waste at sea. The follow- 
ing actions were taken to decontaminate the pad (Reference C.l.N. p. A-13): 

~ l l  contamlnated coral areas were sprinkled with oil to 
contaln the spread of contaminated dust. Roughly 2 inches 
(5 cm) of topsoil (coral) was bulldozed over the embankment 
into the lagoon waters at the northwest corner of the pad. 

e The concrete pads were scrubbed with detergents and sol- 
vents to remove all loose contamination. The pad under the 
launch mount was coated with epoxy paint. Other concrete 
areas, including the fuel-tank pads and liquid-oxygen-tank 
pads, were covered with epoxy or latex paint to fix any 
remaining contamination. 

a Revetments were washed, scrubbed. and painted. 

1 
i 
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Flgure 94.  Thor pad after BLUEGILL Prlme flre, Johnston Island, OPcratlOn 
DOMINIC. Compare wtth  Flgure 85 from nearly same pclnt of  v i e w .  
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Flgure 96. Inltlal radlologlcal survey o f  t h e  Thor launch pad folloulng 

D O M I N I C ,  BLUEGILL Prime (source: Reference C . 2 0 5 2 ) .  
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The bottoms oE all cable trenches were covered wlth 1 inch 
(2.5 cm) of concrete and the sldes were washed. Scrubbed. 
and painted. Cable trench covers were replaced i f  contaml- 
nated. Existing cable conduit pipes were senled at each end 
with concrete or steel plate and replaced with new pipes. 

The missile shelter was scrubbed and scraped to bare metal 
and repainted. The wooden ties supporting the shelter rails 
were covered wlth concrete. 

All electrical ground connection wells were filled with 
concrete. 

All expansion-joint grouting on the concrete pad was ce- 
moved and replaced. 

All tools. equipment. etc. that could not >e decontaminated 
were buried at sea in accordance with AEC standards. 
The long-range theodolite tower and the camera tower were 
scrubbed and repainted. 

After about 2 weeks of decontamination efforts. t”_e levels oE radioactlvlty 
were as shown In Figure 97. These readings were taken after debrls had been 
removed and everything had been washed. scrubbod and cleaned, but before paint- 
ing. The readings were taken on 6 August and there were still areas above 
100.000 CPW -- high levels of contamlnatlon. Information on contamination 
levels after 6 August is not available, except for some readings taken late in 
November (3 weeks after the last event at Johnston Island). During the cleanup. 
meticulous care was taken to ensure personnel safety. Full protective clothing 
was worn. including respirators (Figure 98) .  Figure 99 shows the soil removal 
and replacement process and the driver oE the front loader Is properly clothed 
Including full head covering. Retu~nlng workers underwent nose swipe tests as 
a check on any possible Inhaled contamination (Figure 100). Contaminated cloth- 
ing was dumped in barrels at the edge oE the contaminated area for separate 
laundry (Figure 101). 

The two revetments at the launch pad were surveyed 23 November and readings 
from 0 to 20.000 CPR were recorded (see Figure 102). Because of the continuing 
alpha contamination around the pad. a continuous surveillance system was insti- 
tuted that included daily inspections of the launch pad area, spotchecks of 
shoes of individuals as they left the area. and periodic checks of the dining 
facility (alpha-emitting contamination is a medical problem only lf it enters 
the body). Loose or chipped paint or concrete was d u m w  in the ocean. and the 
exposed areas were repainted. After each missile Eiring. radsafe personnel in- 
spected the area for evidence of exposed contaminated coral oc other contamlna- 
tlon pKOblems (Reference C.1.W. p. h-17). 

Replannlng the Operatlon 

The enforced pause allowed the DOD to replan the reminder of the FISHBOWL 
serles. The U R R A ~  event was cancelled to avoid further damage to satellites 
and three new shots were added (Reference D.15. p. 363). Whether due to the 
lackluster Thor performance or to an insufflclent supply of them, different 
missiles. the Army Nlke-Hercules. were made ready for  two oE these new events. 
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F l g u r e  9 7 .  Thor l aunch  pad c o n t a m l n a t l o n  l e v e l s  a f t e r  2 weeks o f  
decon ta rn lna t lon  e f f o r t s ,  D O M I N I C  ( s o u r c e :  R e f e r e n c e  
C.2052). 
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Flgure 98. In s p e c t l o n  o f  Thor eng lne  p a r t s  followlng BLUEGILL Prlrne F l r e  o n  
J o h n s t o n  Island. O p e r a t i o n  DONINIC. 
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Figure 100. Workers dlspose of protectlve clothlng before shouerlng when 
leavtng Thor launch pad cleanup area on Johnston Island. 

Flgure 101. Workers cleanlng up Thor launch pad recelve nose-sulpe tests for 
lnhaled contamlnants. D O M I N I C .  
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Flgure  102. Thor launch pad contamlnatlon levels. 23 November 1962 a f t e r  
DOMINIC (source: Reference C . 2 0 5 2 ) .  
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a i c  ~orce offlclal issued a public Statement on 27 July stating that the 
~h~~ failures should not be equated wlth the state of U.S. military prepared- 

exhaust flare interactions OK other causes not related to hoc's military 
use (New york Times. 27 July 1962). 

BLUEGILL Double  Prlrne ( 1 5  October 1962,  2130) 

Eighty-two days after BLUEGILL Prime failed. a third attempt to execute 
BLUEGILL was made just before midnight. A second launch pad had been :ascalled 
in the interim as a backup in case Of another accident. Three heavily instru- 
mented pods were attached to the Thor missile as part of the experimental 
program. The missile malfunctioned shortly after launch, requiring the Range 
safety Officer to order the destruction of the warhead approximately 95 seconds 
after launch. All three pods were recovered. 

ness, pointing Out that Several of the Thor failures ed to pod and 

During this period the Nlke-Hercules mlssile had two certification firings. 
Both of these flrlngs ended I n  automatic self-destruct of the missjle because 
of command guidance beacon loss for more than the preset time allowed. AS a 
result of this problem the Thor was selected for the next BLUEGILL. attempt 
(Reference C.1.L. p. C-3-11. 

1 
i 

CHECKMATE (19 October 1962. 2230) 

Preparations by sandia Corporation to launch the first low-yield shot of 
the high-altitude series paralleled the BLUEGILL Double Prime preparations. 
Thus. 5 days after BLUEGILL Double Prime failed. CHECKMATE was ready for 
launching. The launch vehicle was a modified XM-33 rocket, designated Strypi. 
Because of its small size and payload capacity in relation to the Thor missile. 
it carried no Instrumented pods. Also, it required additional thrust from two 
Recruit booster rockets that were attached to Its base. 

The CHECKMATE device was successfully launched using the Strypi. Yield and 
burst altitude were very close to those deslred. Nearly all projects reported 
outstanding success in obtaining diagnostic data. Weather conditions were 
excellent in the Johnston Island area. allowing good optical data to be taken. 
Observers on Johnston Island saw a green and blue circular region surrounded 
by a blood-red ring formed overhead that faded in less than 1 minute. Rlue- 
green streamers and numerous pink striations formed. the latter lasting for 30 
minutes. Observers at Samoa saw a white flash, which faded to orange and dis- 
appeared in abut 1 minute. 

Ten small instrumentation rockets were fired from Johnston Island and 
twelve from Barking Sands, Kauai. Three of the small rockets launched from 
Johnston were used In an attempt to sample the nuclear cloud. None of the 
three was successfully recovered (Reference C.1.L. p. C-8-1). 

All nonessential personnel (787) were evacuated to the amphibious assault 
ship. USS Princeton (LBH-5). by helicopter before the shot and returned the 
day after the shot. 
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Positlons of aircraft in the air array to gather sc1entif:c data or for 
control purposes are shown in Flgure 103. m addition to those shown ln Figure 
103. two 'WB-50 weather aircraft. one SC-54 SAR aircraEt. and one U-2 particl- 
pated. Two RC-121s and one KC-135 again participated below the equatcr. Shlp 
positions are shown in Figure 104. 

BLUEGILL T r i p l e  Prime ( 2 5  October 1962, 2359) 

The fourth attempt to launch the BLUEGILL device using a Thor missile was 
successful. observers at Johnston Island saw a brilliant white flash, and a 
noticeable thermal pulse could be felt on bare skin. A slightly distorted 
bright moon-like sphere was observed -- yellow at first and gradually showing 
hues of green. plnk, and violet -- and blue-purple Streamers were CoKmed. A t  
10 mjnutes the glow was bright enough that a watch could be read in the dark 
and f t  persisted for at least 30 mlnutes. A t  Samoa, observers saw a pink band 
at the horizon. which faded after about 10 minutes to gray. 
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Sclentiflc experiments were quite successful. including photography. The 
weather was cxceptionally clenr. Three instrumentation pods were carried aloft 
by the Thor mlsslle. They functioned properly and were subsequently recovered 
by the Navy and returned to Johnston Island. All three pods were radioactive: 
the highest reading was 14 R/hr. measured 8 hours after detonation (Reference 
C.1.L. p. C-4-1). 

Twenty-eight Small instrumentation rockets were launched from Johnston 
Island. including two for sampling the nuclear cloud debris. The nosecones 
from these two sampling rockets were not recovered (Reference c.2053. p. 247). 

All nonessential personnel (803) were evacuated from Johnston Island to 
Princeton before the shot and returned the next day, 

Two men on Johnston Island sustained burns on the retinas of their eyes. 
One Air Force enlisted man was wearing protective goggles, but the lenses were 
in the up, or nonprotective. pesition. He had lost track of the countdown and 
was walking toward his preassigned positlon. As he reached up to adjust the 
lenses, the detonation occurred. Following the shot he observed blurr!ng and a 
dark spot in Eront of each eye. He was transferred to Tripler General Hospital 
for a 29-day stay and was later Cared for at the Air Force School O C  Aecospace 
Medicine (AFSAM) at Brocks AFB. Texas. His central vision was impaired and 
initially his vision was 20/400 O.U. His vision Improved during his stay at 
Tripler anO was 2W30 in both eyes on leaving. At AFSAM his Vision continued 
to improve and was 20/25 O.U. for distance and 20/20 O.U. for near in 1963 
(Reference D.13. p. 136). 

A Navy enlisted man had his goggles in the ready position on his Eorehead. 
He stated that he was looking straight ahead when the detonation occurred. He 
then looked up and down rapidly. He had an Immediate aEter-image of a large. 
round, white ball, which lasted for an hour but returned when he awoke early 
the next morning. At Tripler his central visual acuity was less than 20/400. 
The best visual acuity was 20/60 to 20/70 looking off-center. His vision did 
not improve either at Triplet or at AFSAM. However. the patient noticed an in- 
creased ability to compensate for the loss of central visual acuity (Reference 
0.13. p. 136). 

There 13 a remote possibility that the burns of both men could have re- 
sulted from a reflection rather than a direct image. Such reflectlons could 
come Erom a wrlstwatch face or a variety of shiny metal or glass surfaces 
(ReCerence D.16, p. 74). 

The Air Force arrayed 22 aircraft for the detonation as shown i n  Figure 
105. other aircraft pactlcipating Included Alr Force WE-50s and U-2s (wea- 
ther). Navy P N s  (surveiliance and pod recovery). and Marine helicopters (pod 
recovery). 

Nine Navy ships were pasltloned to gather scientiEic data. Their locatiOnS 
are shown In Figure 106. 
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3 K I N G F I S H  ( 1  November 1 9 6 2 .  0210) 

The KINGFISH event was the fourth SUCCeSSfUl hlgh-altitude event. A Thor 
launched the nuclear warhead and three Instrument pods t o  the desired 

altitudes. Johnston Island observers saw a yellowlrhite. luminous circle with . 
Intense purple streamers for the first minute. Some oE these streamers dis- 
played what appeared to be a Capid twisting motion at times. A large pale-green 
patch appeared somewhat south Of the burst and grew, becoming the dominant 

feature after 5 minutes. By H+1 the green had become dull gray, but 
the feature persisted for 3 hours. A t  Oahu a bright flash was observed acd 
after about 10 seconds a great white ball appeared to rise s i ~ i y  Out or the 
sea and was visible for about 9 minutes. 

The three pods were released On schedule prior to detonation and a11 three 
were recovered by the Navy (two by helicopter and one by ship). ~ i l  pods were 
radioactive wlth the highest reading at 2 R/hc measured 8 hours after detona- 
tion (Reference C.1.L. p. c-7-3). 

Twenty-nine small rockets carrying experiments were launched from Johnston 
Island. Two rocket nosecones were configured for sampling the nuclear cloud 
debris and recovery from the ocean: however. neither could be found (ReEerence 
C.1.L. p.  c-7-8). 

~ l l  nonessential personnel (787) were evacuated from Johnston Island to 
Princeton before the shot and were returned the following morning. 

The alccraft array at shot time is shown in Figure 107. Other aircraft used 
included P N s  (surveillance and pod recovery). wB-50s and U-2s (weather). and 
Marine helicopters for pod recovery. Both RC-121s that operated below the equa- 
tor in the previous high-altitude shots had returned to California before this 
shot. 

The Navy had a ten-ship array. as shown in Figure 108. These ships were 
positioned to obtain needed scientific data before. during. and after the 
detonation. As in the other high-altitude shots. the Navy had other ships in 
the area as well. which were used for nonscientific missions. 

TIGHTROPE ( 3  November 1 9 6 2 .  2 1 3 0 )  

A Nike-Hercules missile launched the low-yield warhead successfully. At 
Johnston Island. there was an intense white flash. Even wlth high-density gog- 
gles, the burst was toa bright to view. even for a few seconds. A distinct 
therm1 pulse was also felt on the bare skin. A yellow-orange disc was formed, 
which transformed itself into a purple doughnut. A glowing purple cloud was 
faintly visible for a few minutes. 

No Instrument pods were used on this event. Although experimental project 
participation was reduced somewhat for this event. excellent data were ob- 
tained. Seven instrumented small rockets were fired from Johnston Xsland In 
support of experiments. Another Nike-Hercules missile was launched 5 seconds 
before the nuclear-tipped missile. carrying a radar transmitter to the area of 
the nuclear detonation (Reference C.l.L.. p. c-9-2). 
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S I X  hundred and thirty-three nonessential personnel were evacuated Erorn 
Johnston rslond before the det0n;ltiOfl to Princeton: they returned to the island 
the following morning. 

Locations oE precisely positioned aircraft are shown in Flgure 109. Other 
alrccaEt participating Included Navy P2Vs (surveillance). two RC-121s (airborne 
air operations centers). two B-50s. and U-2s (weather observation). 
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Flgure 109. Alrcraft array for DOMINIC, TIGHTROPE (source: Reference C.2053. 
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Figure 110 shows locations o€ ships that participated in TIGHTROPE. Sev- 
eral ships had surveillance, range sa€ety, etc. Eunctions In addition to those 
operating as sclentlZic stations. 
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C H A P T E R  8 

U.S. ARMY P A R T I C I P A T I O N  I N  O P E R A T I O N  DOMINIC 

The Army was not given a specific mission. nor was It Eormed into an oper- 
ational task group for DOMINIC as were the Air Force and Navy. The Army was 
well represented by personnel on the Joint Task Force 8 (JTF 8)  staff and the 
staEfs of the two Island base commands at Christmas and Johnston islands. Tn 
addition. personnel from 86 Army units were represented at DOMINIC. Missions 
conducted by Army units included radlologlcal safety (cadsafe) functions. mil- 
ltary police duties. Nike-Hercules missile launches. and long-line communlca- 
tions installation and operation €or Islands in the Southern Conjugate Area. 
Exposures for Army personnel were generally very low. Two Army units ;the Chem- 
ical Corps Radiological Unit and the Chemical corps Training Command) WOKking 
in the JTF 8 Radsafe Branch, specitically With the Air Force sampler aircraEt. 
recorded exposures that were higher than the other Army units. with a few over 
3 R. These men. however. were authocized tO receive up to 20 R by the JTF 8 
Operations Order because they were working with sampler aircraft. 

Table 23 lists all Army organizatioffi represented at DOMINIC. The table 
also shows a four-diglt code that was used to identify units for personnel 
film badge Issuance and summation of readings. All codes with associated or- 
ganizations are listed in Appendix B. The table is divided into two parts, the 
first being the units with significant* participation listed In the Order of 
their dlscussion in this text. The 55 units in the second part o€  Table 23 
contributed only 65 men: none of these had exposures greater than 0.33 R. The 
mean exposure for a11 Army personnel was 0.20 R. The numbers shown In the table 
are from the Consolidated List (Reference C.1.2) without the changes and cor- 
rections discussed in the text. 

52nd AKtillerV Reuiment. Fort Bliss. Texas. The w.it that launched the Nike- 
Hercules missiles Erom Johnston Island was the 2nd Missile Battalion, 52nd 
Artillery Regiment. All personnel listed under organization codes 8255 
(52nd artillery Regiment) and 8273 (2nd Missile Battalion) are from this 
unit. This unit was selected by the Army Missile Command (AMC) .  designated 
Task unit (TU) 8.1.7. to launch the Nike-Hercules missile that caccled the 

as the Nike-Hercllles that carried a radar beacon on the second test. Most 
of the 38 personnel arrived on Johnston Island in August 1962 and departed 
after the TJGHTROPE shot on 3 November 1962. All exposures for persons In 
these two codes were less than 0.1 R. 

TIGHTROPE device to its detonation altitude over Johnston Island, as Well 

Significant is used in this chapter to mean having a large contingent at 
DOMINIC. a misslon or function that is Well understood, or a radiological 
exposure worthy of comment. 
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0223 Army Garr ison, F t .  Shaf ter  H I  
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8769 Army Garr ison, F t .  B e l v o i r  VA 
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l a h l e  23. DOMINIC pcrsonnel exposures, U.S .  Army urganlzaltons (cunl\nued). 
~~~ ~~~ ~. 

Exposure Hdnije ( R )  

0r '1 TOtal over t i  i ~ i t  
Code flriianiiaI.~on and I l m  Station o a n q ~ d  o 0.001-0.5 0.5-1 1-1.5 1 . 5 - 2  2-2.5 2.5-3 3.n I H I  

. 
Other 

8264 
8263 

0292 
8277 
8240 
8216 
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8200 
8272 
8249 
0272 
8280 
8240 
8267 
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0234 
0233 
0209 
8210 
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8219 
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8244 
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~~ 

W i t s  
Ariiiy Adjutant Geneva1 Center, Washington Dc 
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82nd Airborne Divisiun, F t .  Dragg HC 
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S - 
?5th ~viation ComPanv. Schofleld aarracks. Hawaii. The 25th Aviatlon Company 

a hellcopter company belonging to the 25th Infantry Division at scho- 
field Barracks. Hawaii. Of the 10 men badged. three were warrant officers 
and one was a lieutenant. which strongly suggests that these men were hel- 
icopter pilots. However. there ls no avallable information that any Army 
hellcopters were at Johnston Island. Nine of the ten persons were stationed 
on Johnston Island from August through the :ast shot in November. The re- 
maining man, a private first Class whose specific duties are also unknown. 

exposure recorded €or  the ten was 0.115 R. 
was stationed at Christmas Island from April through July. The highest 

A~,,,-J chemical Center. Edaewood Arsenal. Mawland. This organization had 16 men 
badged. all on Johnston rsland. The 5x8 cards o€ eight of these indicated 
that they were assigned to the Nuclear Defense Laboratory (MJL) at the 
Army Chemical Center. NUL managed and executed Projects 2.1. 2 . 2 ,  2.3, and 
swomf1sH Project 2.1 (see Chapter 3 EOC a discussion on these projects). 
It is probable that the Other eight also worked on these same projects 
because their 5x8 cards were marked "TU 8.1.3." which is synonymous with 
DOD experimental projects. Most of the badges from this unit showed so= 
exposure but only one was greater than 0.5 R. that being 1.325 R -- all 
accumulated on one badge worn from May through November by (1 man working 
on the three Johnston Island projects. NUL also had three enlisted men 
(not badged) working at the Radlologlcal Laboratory in Hawail. 

Acmv Chemical Corps Radloloaical Unit. DuwwaY, Utah. This unit had 24 men 
badged during DOMINIC. All but five worked with Air Force personnel moni- 
toring and decontaminating the B-57 sampler aircraft. and they may also 
have been involved with sample removal. The remaining five m n  worked in 
the JTF 8 Radsafe Branch performing monitoring and instrument repair du- 
ties. Duty stations included Christmas Island, Johnston Island and NAS 
Barbers Point on Oahu. Some men moved from Christmas Island to NAS Barbers 
Point after the last shot at Christmas Island in July. Most of these men 
had a total of three or more badges during the entire operation. usually 
with readings between 0.1 and 1 R for each badge. One man's total exposure 
was incorrectly computed on his 5x8 card: it should have been 3.384 R in- 
stead of 2.825 R. Overall, exposures were relatively high for this unit 
because of their work with contaminated aircraft. Three exposures were be- 
tween 3 and 4 R. Nine other exposures were between 1 and 3 R. 4 - - 

Armv Chemical Corm Tralninu Command. Fort McClellan. Alabama. Ten men of this 
unit were badged during DOMINIC. All worked with Alc Force personnel in 
monitoring and decontaminating 8-57 sampler aircraft. They may also have 
been involved with sample removal and packaging for shipment. Eight were 
stationed at Christmas Island and the other two were stationed at NAS Bar- 
bers Point. Two O C  the elght at Christmas Island moved in July. one to 
Johnston Island and one to NAS Barbers Point. Most had several badges dur- 
ing their stay in the test area. As expected. exposures were relatively 
high. Five had exposures over : R. two of which were between 2 and 3 R; 
the highest exposure recorded was 2.677 R. 

U.S.  Corm of Cadets. West Point. One individual. a cadet at West Point. spent 
2 weeks at Christmas Island in June 1962. He was the son of Commander. 
JTF 8. and his badge recorded no exposure. 
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901st Counter-Intellicence Corps Detachment. Sandia Base. New Kexico. Although 
there were only two men badged from the 902nd Combat Intelligence C r 

during DOMINIC. Two were assigned to Christmas Island. two to Johnston 
Island. and two to Oahu, in addition to five to eight in the J-2 section 
of JTF 8 (Reference C.l.A, p. K-A-2) .  Units providing these other intelli- 
gence personnel are unknown. Exposures for the two badged with this unit, 
who were on Johnston Island. were less than 0.2 R. 

six to eleven worked In Intelligence and counterintelligence for m 

2nd Engineer Battalion. Pt. Belvoir. Viruinla. Three men were badged: all were 
on Johnston Island Erom August to November. These men probably assisted 
the 518th Englneer Detachment. which operated and maintained The liquld- 
oxygen plant. 

65th Enqlneer Battallon, SchoEield Barracks. Hawaii. Two men were badged: both 
were on Christmas Island Erom May to July, probably assisting the 497th 
Engineer Company In operating and malntainlng the petroleum. 011, and lub- 
ricant (POL) pipelines. 

497th Enaineer Cornany. Ft. Belvoir. Vlrulnia. Nine men were badged. most of 
whom operated and maintained about 30 miles (50 km) of W L  pipeline on 
Christmas Island. One person, whose duties ace unknown. was on Johnston 
Island from September to December. 

518th Enqineer Detachment, Ft. Belvoir. Vlrqlnia. This detachment operated and 
maintained the liquid-oxygen plant on Johnston Island. which supplied fuel 
to the m o r  missile. Most oE the 26 men badged arrived in Hay and remained 
through &wt, ' b -G  

151st Enslne 
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AfmV Garrison, Schofleld Barracks, Hawaii. This organization had 14 men badged. 
It was a conglomeration of post support personnel and is not slmllar to a 
normal Army unlt. Two oE the Eourteen were actually Erom the 25th Infantry 
Division and were listed with this organization erroneously. Some oE these 
men worked on Christmas Island and some on Johnston Island. One worked In 
the dispensary as an aide. one worked €OK CJTF 8 on Christrcas Island. and 
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goist counter-Lntellicence Corps Detachment. Sandia Base. New Xexico. Although 
there were only two men badged from the 902nd Combat Intelllsence C 

during DOMINIC. Two were assigned to Christmas Island, two to Johnston 
Island. and two to Oahu. in addition to five to eight in the J-2 section 
of JTF 8 (Reference C.1.A. p. K-A-2). Units providing these other intelli- 
gence personnel are unknown. Exposures for the two badged with this unit, 
who were on Johnston Island. were less than 0.2 R. 

six to eleven worked in intelligence and counterintelligence for n & C e  

2nd Enaineer Battalion. Ft. Belvoir, Virainia. Three men were badged: all were 
on Johnston Island EfOm August to November. These men probably assisted 
the 518th Engineer Detachment, which operated and maintained the llquid- 
oxygen plant. 

65th Enaineer Battalion. SchoEield Barracks, Hawaii. Two men were badged: both 
were on Christmas Island from May to July, probably assisting the 197th .~ 
Engineer Company in operating and malntaining the petroleum. oil. and lub- 
ricant ( W L )  pipelines. 

497th Enaineer Company, Ft. Belvoir, Virainia. Nine men were badged. most of 
whom operated and maintained about 30 miles (50 Icm) of W L  pipeline on 
Christmas Island. One person, whose duties are unknown, was on Johnston 
Island from September to December. 

518th Enaineer Detachment. F+. Belvoir. Virqlnia. This detachment Operated and 
maintained the liquid-oxygen plant on Johnston Island. which supplied fuel 
to the Thor missile. Most of the 26 men badged arrived In May and remained 
through the last shot in November. 

151st Enaineer GrouD, Ft. Bennina, Georaia. One enlisted man was badged. He 
was stationed at Christmas Island from April to July. probably assisting 
the 497th Engineer Company in operating and maintaining the W L  pipelines. 

The highest exposure among these five engineer units was 0.253 R by a man who 
helped to operate and maintain the liquid-oxygen plant at Johnston Island from 
May to November. 

Armv Garrison, Fort Shafter. Hawaii. Five men were badged under this organiza- 
tion. A captain Croa the 6th Explosive Ordnance Dlsposal Detachment at Ft. 
ShaEter. was on Johnston Island from August through September, the period 
during whlch the mor  launch area was being decontaminated and rebuilt. 
The other four performed separate duties with a variety oE organizationsl 
one sergeant working with the Navy for 6 months. The highest exposure re- 
corded was 0.79 R i  this m n  worked on Johnston Island Erom May through the 
last shot in November. 

I 

ArmV Garrison. Schofield Barracks. Hawaii. This organization had 14 men badged. 
It was a conglomeration of post support personnel and is not similar to a 
normal Army unit. TWO of the fourteen were actually from the 25th Infantry 
Division and were listed with this organization erroneously. Some of these 
men worked on Christmas Island and some on Johnston Island. one worked In 
the dispensary as an aide, one worked for CJTF 8 on Christmas Island, and 
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one was J visitor to Christmas Island for  2 days. T W  highest exposure re- 
corded was 0.181 R. 

Garrisons -- Other Locations. In addition to Gd arrisons at Ft. ShaEter 
and Schofield Barracks. Hawaii. there,were three other posts that supplied 
personnel: Ft. Lewis. Ft. Belvoir. and sandia Base. The army garrison, 
Johnston Island. is also shown as sending one person; however. there were 
no army personnel actually assigned to the island in 1962. This individual 
listed no home organization on hjs 5x0 card and entered Johnston rsland as 
his home station instead Of his duty station. These men performed a varlety 
of duties. some at Christmas Island and some at Johnston island. The Ft. 
Lewis garrlson was assigned two organization codes. ~ i l  badges except one 
recorded no exposure; the exception recorded 0.21 R. 

.qeadquarteCs. Aberdeen PmVinq Ground. Harvland. All but five men from this 
unit were assigned to Balllstic Research Laboratories (BRL). which is 10- 
cated at Aberdeen. There are four  duplicate names on the Consolidated List. 
making the total 31 instead Of 35. BRL Was active In the DOD experimental 
program on Projects 1.1. 6.2. and 6.3. as descrlbed in Chapter 3. ~ l l  e r e  
on johnston Island. most arriving in Hay and remaining through the lest 
=.hot in November. They were probably not on Johnston Island during the 
August through September pause in operations. The highest exposure received 
was 0.95 R by a man who arrived in June and departed in November. 

HeadQuarters, Fort Bliss. Texas. This unit had 11 persons badged; all on 
Johnston Island. Since the 2nd Missile Battalion, 52nd Artillery Regiment, 
which Launched the Nike-Hercules missiles at Johnston Island, was frcm Ft. 
Bliss, this contingent was probably supparing the missile unit. ?he hlgh- 
est exposure received was 0.75 R. 

Headquarters. PlcatinnY Arsenal. This group had nlne men badged. a11 on John- 
ston Island. They worked on the TIGHTROPE nuclear wachead so that it would 
functlon In the Nike-Hercules missile. Most were on Johnston Island f r o m  
September through the las t  shot in November. although one left in October. 
Badge readlngs were less than 0.1 R. 

2 w i l i t a r v  Pollce Comrranv. Redstone Arsenal. Alabama. although JTF B rec- 
ords indicate that three persons were badged Erom this unit, the 5x8 cards 
Show that Only one was from the 291st Military Pollce Company. The other 
two were from the Army garrison at Ft. Campbell. Kentucky, and the Army 
Hissile Command. All three were on Johnston Island; all exposures were 
le65 than 0.1 R. 

-. Thls unit had 66 men 
badged (1 was listed under the 3638th Fllght Training Squad-on, code 4106) .  
Some were at Christmas Island and some at Johnston Island. At both islands 
they formed the island base commend Mllitary Police Detachment. They pa- 
trolled the islands and guarded specified Eacilitier such as the llquld- 
Oxygen plant and the Master Control Bunker at Johnston Island (Reeetence 
C.1.A. p. K-8-12]. Only one person in this Unit recolved more than 0.5 R, 
recording 1.25 R while on Johnston Island Erom May through November. as a 
military policeman he probably remained on Johnston Island during the 
August through September operational pause. 

257 



I 

2nd Missile Battalion, Ft. Bliss. Texas. see 52nd Artillerv Rwiment. 

~ r n v  Missile Command ( A M C ) .  Redstone Arsenal. Alabama. The E contingent was 
designated Tu 8.1.7 and was responsible for obtaining. shipping. checking 
out. and launching the Nlke-Hercules missiles for the TIGHTROPE event. It 
designated the 2nd Missile Battalion 52nd Artillery Regiment from Ft. 
Bliss, Texas, to accomplish this: however. eight men from RMC managed the 
program at Johnston Island. Their exposures were less than 0.1 R. The 
highest exposure was 0.048 R. 

White sands Missile Ranae (WSHR). New Mexico. The Consolidated List shows 53 
men badged from WSXFZ: however. one person listed was actually from Ft. 
Myer, Virginia. and one person was listed twice. so the to:al should be 
51. Most of them were assigned to the signal Missile Support Agency (SMSA) 
at wsm. However, three were from the Electronics Research and Development 
Activity (ERDA), whlch was responsible for Project 6.1 (see Chapter 3 ) .  
Thece were also two men from WEC. WSNR (probably Western Electric Corpoca- 
tion), and one from Bell Telephone LabOratories. WSMR. Fourteen of the 
EIEty-one were stationed on Christmas Island where SMSA was fielding Proj- 
ect 7.3. and the rest were on Johnston Island. Periods of time In the test 
area ranged from a Pew days to 6 months. The one person listed in Table 23 
under U.S. Army Signal Missile Support Agency (organization code 4116) 
should be dlscounted as he is included among the 51 people listed herein. 
The highest exposure received by these 51 was 0.34 R. 

725th Ordnance Battalion. SchoEield Barracks, Hawaii. Thls unit, part of the 
25th InEantry Division at Schofield Barracks. Hawaii. had three men badged. 
all on Christmas Island from May to July 1962. They were probably mainte- 
nance or supply personnel taking care of equipment brought over by other 
elements of the 25th Infantry Division. All exposures were less than 0.1 R. 

200th Ordnance Detachment. Fort Bliss. Texas. This unit was the missile support 
Unit for the 2nd Missile Battalion, 52nd Artillety Regiment (Nike- 
Hercules), M d  had six men badged. all on Johnston Island. They Supported 
the missile motor section. missile guidance section. launcher, and Battery 
COntKOl Trailer -- all part of the Nike Firing Battery. All SIX badges re- 
corded no exposure. 

ComDanv A .  School Troops. Fort Gordon. Georaia. Seven men from this organiza- 
tion arrived and departed Christmas Island together. They were on the 
island from April to July. Although their specific duties ace not recorded. 
they worked for the JTF 8 sta€E. 

USAS American Mariner. This ship was operated for the Army by Mathiasen Tanker 
Industries. Inc.. Philadelphia. Pennsylvania. The Army Hisslle command 
used this ship. designated the DAMP (Down Range Anti-Mlsslle Measurement 
Program) ship, as an instrumentation platform €or Project 6.13. Other 
experiments also used the ship for some of their projects. notably Projects 
6.8 and 6.9. Employees from RCA and Barnes Engineering were on board the 
ship for extended periods during the high-altitude tests. Their exposure 
data are dlscussed in Chapter 11. The 106 civilian ccewmembers €or American 
Mariner are shown in Table 23. The exposures they received were relatively 
low: 65 recorded no exposuce and 41 received between 0.001 and 0.31 R. 
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125th Sional Battalion. Schofleld Barracks. Hawaii. This unit was part of the 
25th Infantry Division at schofleld Barracks, Hawaii. There were only 29 
men badged from this unit. but many more were involved in the unit's mis- 
sion. which established and maintained the long lines of communlcation for 
DOMINIC. The men Operated cornmunications equlpment on several Islands 
throughout the Southern Conjugate Area. French Frigate Shoals. ChciS:mas 
Island. and Johnston Island. The highest exposure recorded was 0.327 R. 

595th Siqnal COmDanV. Fort Monmouth. New Jersev. This unit only had two persons 
but one received 1.35 R, among the higher Army DOMINIC exposures. He was 
on Christmas Island Erom April to July and then moved to Johnston Island. 
where he stayed until after the last shot in November. HIS specific duties 
are not known. The other badged person was on Johnston Island from May 
through the last shot in November. 

999th siqnal ComDanv. Naha. Okinawa. and SchoEield Barracks. Hawaii. This unit 
was given three different organization codes. one by mlstake and one be- 
cause one sergeant Indicated that he was from Schofield Barracks. Hawail. 
instead of Oklnawa. This same individual also received an unusually high 
exposure of 2.281 R whlle he was on Johnston Island. He worked Eor the 
Weapons Effects Test Croup. Field C o m n d .  Defense Atomic Support Agency. 
on Johnston Island from May through November but almost all his exposure 
was received from September to November. Exposures for the four others 
badged with this unit were less than 0.1 R. 

ArmV slqnal Radio Propaaatlon Aoencv (SRPA). Fort Monmouth. New Jersey. Eleven 
men were badged from this agency: however. there were two addltional per- 
sonnel from this agency In the test area. They were mistakenly placed in 
the records with the Army Signal Research and Development Labratory 
(SRDL). which Is also €at Ft. Monmouth. SRPA was responsible for managing 
and fielding Project 6.Sd. which involved a contingent of men at Kwajalein 
as well (see Chapter 3). SRPA also provided an Army Radio Frequency and 
Field Intenslty Team to the JTF 8 Frequency Interference Control Center. 
Working with Douglas AircraEt Company and Sandia Corporation. the men con- 
ducted a comprehensive survey of all RF Elelds on Johnston Island. All 
badged personnel were on Johnston Island. some from May through the last 
shot and others for shorter periods. Exposures were average for location 
and duration on the island. The highest exposure recorded was 0.483 R. 

Armv Siqnal Research and DeveloDment Labratorv (SRDL). Fort Monmouth. New Jer- 
9. This unit is credlted wlth seven men in the Consolidated List: how- 
ever, two oE these belonged to SRPA (above) and one other person was listed 
twice by mlstake. A fourth man's 5x8 card shows only that he was from Ft. 
Monmouth and that he spent 1 day in the test area. The remaining three men 
were Erom SRDL. Two were at Johnston Island Erom May to September and one 
was at Johnston Island from June to July. SRDL was responsible for managlng 
Projects 6.5e and 6.11. MOSt of the Project 6.5e activity was on the island 
of Hawaii and SRDL's role in Project 6.11 was as manager only. perhaps 
explaining why only three from SRDL were badged. Exposures for all seven 
were less than 0.1 R. the highest being 0.099 R. 
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Strateqic Armv Communications Conunand (STARCOM). Fort ShafteK. Hawaii. Nine men 
from this command were badged and all were on Christmas Island. Although 
1ts specific duties are not known, STARCOM was usually responsible for 
long lines of communication. so these men may well have worked wlth the 
125th Signal Company In establishing lines o €  communication for the many 
islands used during DOMINIC. Badge readings were less than 0.1 R. 

81st TransDortation ComwanY. Schofield Barracks. Hawaii. This unlt was a non- 
divisional light helicopter company that supported the 25th Infantry Divi- 
slon at Schofield Barracks. Hawaii. Five ot the fifteen men badged were 
ottlcers or warrant officers. perhaps an indication that they were heli- 
copter pilots. I€ so. they may have been assisting the Marines in pod re- 
covery or personnel evacuation since all 15 men Served on Johnston Island. 
Exposures were less than 0.1 R. 

A m  Triwler General HOSDItal, Honolulu. Hawaii. This hospital had 11  persons 
badged during DOMINIC. Several other hospitals and medical organizations 
had a total ot seven additional persons badged. These medical and dental 
personnel were assigned either to ChCistmas or Johnston island. with some 
moving to Johnston trom Christmas in July when Christmas Island closed. 
One man trom Walter Reed Hospital was a nuclear medicine specialist and 
was assigned to the Johnston Island RLLse Command staff. These medical spe- 
cialists supplemented the civilian medical staft under contract to Holmes 
6 Narver at both locations. The highest exposure recorded €or the 11 men 
IdentiLied was 0.117 R. 
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u.S. NAVY PARTICIPATION IN DOMINIC 
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.A 
participation of Navy organizations not limited to formal naval t s k  

Units during DOUINIC. N ~ V Y  representatives -re also €0-d in varioM scjend#- 
tific units. 
had other t-k groups With dominant Navy involvwnt and manning. gpecifically, 
these were Jn; 8.8 (WICRTE BIRD) and JTG 8-9  (SUORDFISH). Both ~ R I ~ T B  BIRD 

In addition to the Navy's Joint Task croup 8.3 tsro e.3), 

and SWORDFISH were Navy-sponsored events and are covered in earlier chapters. 
jm 8.3. JlC 8.8. and JTG 8.9 all involved extensive w e  of hlaVy equiplaont, 
personnel. and exwrtlse. General Navy respo=ibllities includrd participat~on 
i n  scientific projects such as laying dew-ssa moors and iMtr-ting and 
positioning target rafts. air and surface Surveillance OE the danger area, 
providing scientific ship stations, general logistic support, and providing 
evacuation ships and hOllCOpteKS. 

The potential for radiation exposure In these actlvitles was like that for 
most other DOnINIC operations -- low. There were several well-defined excep- 
tions, however. These exceptional activltier wero aeveral directly involved in 
support of the scientiflc program. 

The first was the collection of samples OE the device dobrls from the 
underwater shot, SWORDFISH.  his required US5 Sioux (ATP-75) to enter tho 
radioactive pool of water created by tho explosion as soon as possible after 
the burst. Thio oparation is described in Chapter 6. Exposurer exporionced 
were higher than those of an ordinary DOnINIC oporation. but this was expected. 
The ship was stripped t o  a SkoletOn crew to minimlza the possible collectlvo 
exposure, personnel woro clothod in a way to aid in decontamination. and srlt- 
reading pocket dosimeters were carried so that the participants and CJTC 8.3 
knew approximately what exposuee had already beon accrued at any tlPPI). There 
appear to have been soma pcoblens in the recording Of the exposures (See Chap- 
ters 6 and 13). but actual exposures appear to be In lins wlth the actlvitles. 

The second ~ a v y  activity wlth higher than usual potential for radiation 
exposure was pod recovery during FISHBOWL tests at JohMtOn Island. In this 
operation. large objects that had been exposed to the nuclear burst at rela- 
tively short ranges In tho thin upper atmsphere or that had bhhn at extremely 
close range to the destruction of a nuclear weapon due to mission abort had to 
be found. picked out of the water, and returned to Johnston Island. podn could 
have been activated by neutrons or contaminated by dovice debris or unflssloned 
device material. In all cases. care in handling was necessary and was appar- 
ently exercised. The CKM of the unit that took part in all the pod reCOverieS. 
uss John 5 .  necain (DL-3). did have generally higher exposures recorded than 
other ships. But even with certain 1rr.gularIties that are apparent in the 
ways exposures were recocdod (see Chapter 13). these exposures appear 
to k appropriate with the activity. 
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CHAPTER 9 
U.S. NAVY PARTICIPATION IN DOMINIC 

1 

Participation of Navy Organizations was not limited to formal -Val task 

tific units. In addition to the Navy's Joint Task oroup 8.3 (m 6.3). ~ I N I C  
had other task groups with dominant Navy inVOlvemtt and 
them were JTG 8.8 (FRSGATE BIRD) and JTC 8.9 ISYOIIDPISH). Both FRIGATE BIRD 
and swmPISH were Navy-SponsOred events and are covered in chapters. 
JTG 8.3, JTG 8.8. and JTC 8.9 all involved extensive US. of Navy equipment, 
personnel, and expertise. General Navy responsibilities 1nclud.d participation 
in scientific projects such as laying deep-sea moors and lllgtr-nting and 
positioning target rafts. air and surface surveillance of the danger area. 
providing scientific ship stations. general logistic support. and providing 
evacuation ships and helicopters. 

units during DOnINIC. Navy representatives -re also €0- in scien- r( - 
specifically. < 

The potential for radiation exposure in these activities was like that for 
mast other DQ~INIC oprcationo -- lcu. There were several well-defined excep- 
tions. however. These exceptional activities were several diroctly involved in 
support of the scientific program. 

The first was the collection oE samples of the device debris from the 
underwater shot, SWORDFISH. This roqulred USS 9 ioux (ATP-75) to enter the 
radioactive pool of water created by the explosion as soon as possible after 
the burst. This operation is described in Chapter 6. Exposures experienced 
were higher than those of an Ordinary DOMINIC Operation. but this was exp.cted. 
The ship was stripped to a skeleton crew to minlmlze the possible collective 
exposure. personnel were clothed in a way to aid in decontamination. and self-  
reading pocket dosimeters *re carrled so that the participants and CJTG 8.3 
knew approximately what exposure had already been accrued at any time. There 
appear to have been somc problems in the recording of the exposures (see Chap- 
ters 6 and 13). but actual exposures appear to be in line with the sctivitles. 

The second Navy activity with higher than usual potential for radiation 
exposure was pcd recovery during FISHBOWL tests at Johnston Island. In this 
operation, large objects that had been exposod to the nuelear burst at rela- 
tively short ranges in the thin upper atmosphere or that had been at extremely 
close range to the destruction of a nuclear weapon due to mission abort had to 
be found, picked out of the water. and returned to Johnston Island. pob+ could 
have been activated by neutrons or contaminated by device debris or unfissloned 
device material. In all cases, care in handling Was necaosary and was appar- 
encly exercised. The crew of the unit that took part In all the pod recoveries. 
ms John 9. m a i n  (DL-3). did have generally higher exposures recorded than 
other ships. But even with certain IrregularItl~S that are apparent in the 
ways McCain exposures were recorded (see Chapter 13). these exposures appear 
t o  be appropriate with the activity. 
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strateqic Armv communications Command (STARCOM). Port ShaEter, Hawaii. Nine men 
from this command wece badged and all were on Christmas Island. Although 
its specific duties are not known. STARCOM was usually responslble for 
long lines of communication. SO these men may well have worked wlth the 
125th Signal Company In establishing lines of communication for the many 
islands used during DOHINIC. Badge readings were less than 0.1 R. 

Blst TransDortation Companv. SchoEield Barracks. Hawail. This unit was a non- 
divisional light helicopter company that supported the 25th Infantry Divi- 
sion at Schofleld Barracks. Hawaii. Five of the fifteen men badged were 
of€icers or warrant officers. perhaps an indication that they were hell- 
copter pilots. If so. they may have been assisting the Marines In pod re- 
covery or personnel evacuation since all 15 men served on Johnston Island. 
Erposures wece less than 0.1 R. 

Army TriDler General HOSDltal, Honolulu. Hawaii. This hospital had 1 1  persons 
badged during DOMINIC. Several other hospitals and medlcal organizations 
had a total oE seven additional persons badged. These medical and dental 
personnel were assigned either to Christmas or Johnston island. with some 
moving to Johnston from Christmas in July when Christmas Island closed. 
one man from Walter Reed Hospital was a nuclear medicine specialist and 
was assigned to the Johnston Island Rase Command staff. These medical spe- 
cialists supplemented the civilian medical staff under contract to Holmes 
6 NarVer at both locations. The highest exposure recorded for the 11 men 
identified was 0.117 R. 
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The thlrd exceptional actlvity wlth a potential For higher exposures vas 
servlclng alrdrop target rafts. This d l d  not turn out to be a problem. howevcc. 
as the 3Ighest reading of any target raft was 0.75 Whr. the next highest was 
0 .04  R/hr. and the next highest was about 0.00003 R/hr (essentially normal 
background). The radioactive rafts were apparently sunk rather than belng de- 
cqntamlnated and salvaged. 

mere were. t-' 'r, cases OF the opposlte character, where the Consoli- 
7.1.2) shows exposures when there is no basls in the 
. example, USS Lovalty (MSO-457) and USS Infllct (MSO- 

*. 8.3 activities in conducting the Project 7.1 experl- 
'er. the ships w r e  o€f the coast o€ Kauai. Hawaii. 
2.039 km) from the test area. They *ere not Involved 
Inel exposure to radiation was an element. In spite 
>yaley had badged crewmembers wlth exposures sig- 
78 man aboard Inflict had an exposure of 0.702 R. 
'erstandable nor explainable by the JTG 8.3 nar- AAQJ v 'pori test documents, or log activities for the 

nt Barrow (T-AKD-I). which served as a com- 
D. It was at Johnston Island for most of 
Sratlons. Activity at Johnston Island was 

,cude tests, from which there was no fallout. 
dcon Island. but these were detonated high enough 

r- .@sure of 2.980 R. Seven personnel In a11 had exposures 
be >.OO 3. Well over two-thirds of the personnel aboard the ship 
haa ,n excess of 1.00 R. Again the exposures are not in keeping with 
the a known assigned duties. 

D y :  
L' 

- was Eormed. Nevertheless. one individual on 

A Joint Task Force 8 (JTP 8 )  letter of 26 February 1963 (Reference C.1.3) 
Stated that near the end of the operation (when certain film lots were being 
processed) I t  was observed that higher-than-expected exposure readings were 
being obtained. An immediate check of the rosters revealed that indlvlduals 
who had worn the badges could hardly have received such exposures. since they 
had not participated in any operation that would have subjected them to such 
an exposure. A subsequent analysis of the film indicated that the film pack 
suffered deterloration due to environmental conditions. This deterloration was 
sufficient to cause an erroneous readlng of the film. Careful examination of 
the film base Log revealed the pattern observed to be characteristic of that 
associated wlth environmental damage such as heat, light. and humldity. and 
not that of ionlzlng radiation. The wax dip was suspected of being inadequate. 
renderlng the film packet vulnerable to seal failure with resultant water dam- 
age. Thus. a minor amount of deterioration in the film packet was sufficient 
to produce a greater film emulsion fog resulting in an erroneous radiation 
exposure indication by the film. 

A 1980 evaluation (Reference D.8) was made of 1.349 ECJMINIC film badges. 
This Included units with suspect exposures and showed that 45 percent o E  the 
badges exhibited one or more types of damage related to light, heat, and age 
effects. Ninety percent of the observed damage was mlstuce associated. 
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The third cxceptlonal actlvlty with a potential for higher exposures was 
se~vlclng olrdrop target rafts. This dld not tUKn out to be a problem. however, 
as the 3rghest reading of any target raft was 0.75 R/hr. the next highest YJS 

0.04 R/hr. and the next highest was about 0.00003 R/hr (essentially normal 
background). The radioactive raEts were apparently sunk rather than being de- 
contaminated and salvaged. 

There were, however. cases of the opposlte character. where the consoli- 
dated List (ReEerence C.1.2) shows exposures when there 15 no basis i n  the 
eperational history. For example. USS Lovaltv (MSO-457) and Uss Inflict (MSO- 
456)  were involved in JTG 8.3 activities in conducting the Project 7.1 experi- 
ment. A t  all times, however, the ships were off the coast of Kauai. Hawaii. 
800 to 1.100 nmi (1.483 to 2.039 km) Erom the test area. They were not involved 
in activities in whlch personnel exposure to radlatlon was an element. I n  spite 
oE thls. both Inflict and Lovalty had badged ccewmembers wlth exposures slg- 
nlflcantly above background. One man aboard Inflict had an exposure of 0.702 R. 
The4e exposutes are neither understandable nor explainable by the JTG 8.3 nar- 
rative in the Final Report. weapon test documents, or log activities €or the 
ships. 

A slmilar lnstance was WSNS Point Barrow (T-Am-1). which sccved as a com- 
munications and instcumentation ship. It was at Johnston Island for most of 
the October and November FISHBOWL operations. Activity at Johnston Island was 
primacily connected with high-altitude tests. from which there was no Eallout. 
There were airdrops near Johnston Island, but these were detonated high enough 
so that no local fallout was Eormed. Nevertheless. one indivldual on 
B m w  received an exposure oE 2.980 R. Seven personnel In all had exposures 
between 2.50 and 3.00 R. Well over two-thirds OP the personnel aboard the s h i p  
had exposure in excess oE 1.00 R. Again the exposures are not in keeping with 
the ship’s known assigned duties. 

A Joint Task Force 8 (SPF 8 )  letter of 26 February 1963 (ReEerence C.1.3)  
stated that near the end of the operation (when certain fllm lots were being 
processed) i t  was observed that higher-than-expected exposure readings wece 
being obtalned. An immediate check of the rosters revealed that indivlduals 
who had worn the badges could hardly have received such exposures. since they 
had not participated in any operation that would have subjected them to such 
an exposure. A subsequent analysis OC the f i l m  indicated that the Eilm pack 
sufCered deterioration due to environmental conditions. This deterloratlon was 
sufficient to cause an erroneous reading OP the film. CareEul examination of 
the Eilm base fog revealed the pattern observed to be characterlstlC of that 
associated with environmental damage such as heat. light. and humidity. and 
not that of ionizing radiation. The wax dip was suspected of being inadequate. 
rendering the film packet vulnerable to seal Pailure with resultant water dam- 
age. Thus. a minor amount of deterioration in the film packet was sufEicient 
to produce a greater Cilm emulsion fog cesultlng in an erroneous cadiation 
exposure indication by the film. 

A 1980 evaluation (Reference D.8) was made of 1,349 WHINIC fllm badges. 
This included Units with suspect exposures and showed that 45 percent of the 
badges exhibited one or more types of damage related to light, heat, and age 
eEEects. Ninety percent of the observed damage was moisture associated. 
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Ninety-eight percent Of the films with exposures greater than 0.4 R were w- 
ag&. In the absence of a dOCWnted radiological exposure, and on the basis 
of the extremely high Correlation between film damage and elevated reading. it 
was suggested that film damage may have responsible for elevated exposure 
readings on ships with Suspect eXposureS. It also appears likely that film 
damage resulted in small incre-es to the exposures (or readings) recorded for 
the majority of the DOMINIC poPUlation. thereby resulting in slight overestima- 
tions of actual exposures received. Therefore. personnel vith exposures greater 
than 0.4 R have a high probability that environmental damage to the film badge 
m y  have been responsible for Some part of the recorded exposure. 

A total of 16 ship had film badge readings that w.re suspect: 
D S  Chickasaw (ATP-83) WSS Lovalte (mo-457) 

US9 Palaout (DER-324) 09s N-11 (DER-322) 

USS Fort Harloq (LSD-22) WSS oak Hill (LBD-7) 

USS Fortify ( W - 4 4 6 )  O ' m o n  (WE-450) 

US9 Inflict (80-456)  

uss Impervl ous (mo-449) USS Takelma (~ 

USS Walker (DDE-517) WS9 Tavlor (DI 

us9 Lansi nq (DRR-388) 

VgM Point ----- I- - 

HOWCVeC. in this report. the Cons 
with feu exceptions to construct the tables that s 
withstanding the fact that theue record-> 
dently greater than actunllv -- 

While the Po 
pect ships sb( 
F l ~ l  Report ( 
an exposure of 
of the m ' s  1 

of 3.00 R. the 
the 5x8 cards. 
pared. are c o w  7 Consolidated List. differ- 
ences appear. A *-td a small number of high 
exposures were 1% rumbers. As a result of a 
reevaluation of t :used i n  Chapter 13, sev- 
era1 SiQUX cc- cered in the Consolidated 

7 y C - . - * * " O Z ~  Llsr was pro- 

he Navy units IdentIEled 
as having participt ... "rive personnel that participated 
in DOMINIC. These --.A identified in various r-=* documentation, 

e consolidated especially the 138 -.-.s whoso ------ . 
List of Ex~osures. 

Lipt. 

The remainder a 

xrsonnel were 
ivy laboratory 

The order of presentation 
badged as members of the JTF 
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Ninety-eight percent of the films with exposures greater than 0.4 R were dam- 
aged. In the absence of a documented KadlOloglCal exposure, and on the basis 
of the extremely high correlation between film damage and elevated reading. it 
was suggested that film damage may have been responsible for elevated exposure 
readings on ships with suspect exposures. It also appears likely that film 
damage resulted in small increases to the exposures (OK readings) recorded for 
the majority of the DOMINIC population. thereby resulting in slight overestima- 
tions of actual exposures received. Therefore. p.rsonne1 with exposures greater 
than 0.4 R have a high probability that envirOnmsnta1 damage to the film badge 
may have bean KeSpoIISlble for SO- part Of tha Kec0Kd.d exposure. 

A total of 16 ships had film badge KeadlngS that were suspect: 
&JSS Chickasaw (ATP-83) VSS Lovalty (m-457) 

u59 Falaout (DER-324) ySS N-11 (D!SR-322) 

USS Fort MariOq (LSD-22) US9 Oak HilL (LSD-7) 

USS FOKtlfV (-446 ) USS O'BaMO n (DDE-450) 
t (m-456) USNS Point mtKW (T-Am-1) 

M S  Imw Kvious (-449) ySS Takelma (ATP-113) 

USS Walker (DDE-517) ySS Tavlor (DDR-468) 

VSS Lansinq (DER-388) v9s "uscumbia (YTB-762) 

HoWsVeK. in this report. the Consolidated List badge readings have been used 
with few exceptions to construct the tables that silmmarize the exposures, not- 
withstanding the fact that these recorded exposuces are, in some cases, evi- 
dently greater than actually received. 

While the exposure data €OK Inflict. Lwalty, Point Barrow. and Other sw- 
pect ships seems unusually high. the opposite is true of -. The m 8.3 
Final Report (Reference c.3.1) cites one sioUw CKOWUI~&OK M having received 
an exposure of 5.4 R. However. the Consolidated Lis< show a different Story 
of the w ' s  exposure. No CK-K is reported wlth an exposure in excess 
of 3.00 R. the operation's designated Maximum PeKmlSSlble-EXpoSuKe ( W E ) .  When 
the 5x8 cards. the original source f t m  which the Consolidated List was pKe- 

List, d i f f e r -  pared. are cornparod to the final computer-prepared Consolidated 
ences appear. A few low exposures were raised. and a small number of high 
exposures were lovered, auang them a few CK-KS. As a result of a 
reevaluation of this small group of film badges, discussed in Chapter 13. s w -  
era1 CK-KS show higher exposures than entered In the consolidated 
List. - 

The remainder of this Chapter is a discwslon of the Navy units identified 
as having participated in OK having representative personnel that participated 
In mINIC. These unlts have been Identified in varlous test dOCUmPntAtlOn. 
espcially the 138 units whose personnel were represented on the Consolidated 
List of EXDOSUKRS. 

The Order of presentation is. first, those naval units whose personnel were 
badged as mmbors of the JTF 8 command StCUCtUre. Then fOllW Navy 1aboKatOKy 
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and research management organizations. Navy ship unlrs. Navy a i r  unlrs. and 
flnally a qroup of other Navy support groups and organizations. The information 
presented Is a short statement of what is known concerning that unit's partic- 
ipation. Table 24 presents a summarization of the unit exposure+ In the same 
order as the text. The mean exposure for all Navy personnel was 0.176 R. six 
ships that are discussed in the narrative sections that follow do not appear 
in Table 24: USS Deliver (ARS-23). USS Ethan Allen (SSBN-608). uss Jenkins (DD- 
447).  USS Point DeEiance (LsD-31). US9 Sea Fox (SS-402). and USS Ute (ATP-76). 
Two of these ships. Jenkins and e, are in the Consolidated List with indica- 
tions that no badges were issued on either ship. The remainina P n l l r  ships are 

, none of not in the Consolidated List. H.--*-- 
these six ships are suspected to 
There was no need Cor crewmembers 

n DOMINIC. ? 
/I 

I \ 

7 

JTG 8.3 staff grew Erom 15 oEE1cei ~ . .- I , I I * L L - r w n z Z G  20 O f f i  - 

\t 
d 7  

During the compressed d-month cnQ * 

JOINT TASK F O R C E  8 ORGANIZATIONS 

Commander Jolnt Task Group 8 .3  He? 

1962. the 

cecs and LO9 enlisted men. CJTG 5 . 3 ' 5  duties 
asslgned ships and aircraPt, surveillance OF thE 
viding/$hips to serve as instrumentation plat 
recovery oE scientiEic instrumentation Erom the 
eC rafts. By early January the major portion 
0 duty. 

Task Unlt 8 .3 .9  (Speclal Operatlons U n l t )  

At maximum strength the task unit consist 
listed men. The star€ OP Task Unit (TU) 8 .3 .9  
ofEicers and 20 enlisted men: the Chriscmas 1, 
assigned a mxlmum oE one oPPlcer and 62 enllr; 
from the planned open sea test to Christmas I! 
reduced and approximately 100 enlisted men wer 
Pacific Fleet (CINCPAC) for reassignment. In 
CTU 8 .3 .9  (at Pearl Harbor) was a major unit ' 
Task Element (CTE) 8.3 .9 .7  was responsible _ _  

b 
- - ?  control oE 

t 
LI 

t 

fuel and providing a petroleum-oil-lubricants ( W L )  boat IOUU~.., 

8 . 3 . 9 . 7  also assisted in Christmas Jsland evacuation operations. The staEf 01 

Island Boat Element) had 55 badged. 
TU 8 . 3 . 9  had 24 badged members: TE 8 . 3 . 9 . 7  had 94 badged; TE 8 . 3 . 9 . 6  (Johnston 

N A V Y  LABORATORY AN0 RESEARCH O R G A N I Z A T I O N S  

Bureau of Docks and Yards. Washlnqton. D.C. There was one badged individual. 
His assignment and participation are unknown. 

Fleet Weather Central, Pearl Harbor. Hawaii. Four personnel were badged. 

N a w  HYdrOqraDhic OEfice. Two individuals were badged. The Hydrographic Office 
in Washington was involved in analysis of Underwater sound detection for 
the Polaris FRIGATE BIRD event. Hydrographic Office personnel were also  
involved in Hq JTG 8 Hazards Evaluation Branch. 
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and research management organizations, Navy ship units. Navy alr units, and 
finally a group Of other Navy support groups and organizations. The information 
presented is a short statement of what is known concerning that unlt's portic- 
ipation. Table 24 presents J. summarization of the unit exposures in the same 
order as the text. The mean exposure for all Navy personnel was 0.176 R. Six 
ships that are discussed in the narrative sections that follow do not appear 
in Table 21: USS Deliver (ARS-23). USS Ethan Allen (SSBN-608). USS Jenkins (DD- 
4-47), US3 Point Defiance (LSD-31). US9 Sea Fox (SS-402). and LJSS Ute (ATF-76). 
Two of these ships. Jenkins and w. are in the Consolidated List with lndica- 
tions that no badges were issued on either ship. The remaining four ships are 
not in the consolidated List. However. as the narratives lndlcate. none of 
these six ships are suspected to have been exposed to radiation from DCMINIC. 
There was no need for crewmembers to have been badged. 

JOINT TASK F O R C E  8 ORGANIZATIONS 

Commander Jo ln t  Task Group 8 . 3  Headquarters 

During the compressed 4-month planning period. January to April 1962. the 
J T G  8.3 staff grew from 15 officers and 17 enlisted men to a total of 20 o f f l -  
cers and 109 enlisted men. CJTG 8.3's duties were operational control of 
assigned ships and aircraft, surveillance of the specified danger areas, pro- 
vlding,$hips to serve as instrumentation platforms. logistics 
recovery of scientiEic instrumentation Erom the sea. and 
get rafts. By early January the major portion of CTG 

i 
I 

for duty. w 
Task U n l t  8.3.9 (Specta l  Operatlons U n l t )  

At maximum strength the task unit consisted of ten oEElcers and 331 en- 
listed men. The staff of Task Unit (TU) 8.3.9 (at Pearl Harbor) consisted O C  5 
officers and 20 enlisted men: the Christmas Island Boat Element (8.3.9.7) was 
assigned a maximum of one officer and 62 enllsted men. Following a major shiEt 
from the planned open sea test to Christmas Island. enlisted requirements were 
reduced and approxlmaeely 100 enlisted men were returned to Commander in Chief. 
Pacific Fleet (CINcPAC) Eor reassignment. In addition to its boat pool work. 
CTU 8.3.9 (at Pearl Harbor) was a major unit in JTG 8.3 supply chain. Commander 
Task Element (CTB) 8.3.9.7 was responsible €OK loading a YC (lighter) with 
fuel and providing a petroleum-oil-lubricants (POL) boat loadlng facility. CTE 
8.3.9.7 also assisted In Christmas Island evacuation operations. The staff of 
TU 8.3.9 had 21 badged members: TE 8.3.9.7 had 94 badged: TE 8.3.9.6 (Johnston 
Island Boat Element) had 55 badged. 

NAVY LABORATORY AND RESEARCH ORGANIZATIONS 

Bureau of Docks and Yards. Washinston. D.C. There was one badged individual. 
HIS assignment and participation are unknown. 

Fleet Weather central. Peer1 Harbor, Hawaii. Four personnel were badged. 

N a w  HvdrosraDhic Office. Two indiyiduals were badged. The Hydrographic OEfice 
in Washington was involved in 'analysis of underwater sound detection for 
the Polaris FRIGATE BIRD event. Hydrographic Office personnel were also 
involved in Hq JTG 8 Hazards Evaluation Branch. 
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Table 24. DOMINIC personnel exposure, U . S .  Navy organlzatlons. 
....... ._....._._.. 

Exposure Range (R)  

Org T o t a l  Over High 
Code Orsanizat ion and Hme S t a t i o n  Badqed 0 0.001.0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 1.0 L R I  

J o i n t  Task Force 8 Organizat ions 

8300 Hq Joint Task Group 8.3 
8362 Task Unit 8.3.9 
8147 Task Element 8.1.9.6 
8304 Task Elenent 8.1.9.7 

Navy S c i e n t i f l c  Organizat ions 

3524 Bureau o f  Yards and Oocks. Washington OC 
3519 F l e e t  Heather Cen t ra l ,  P e a r l  Harbor HI 
3525 Navy Hydrographic Of f lce,  Yashington DC 
1535 Naval M a t e r i a l  Laboratory,  Brooklyn MY 
1537 Navy M n i n i s t r a t l v e  Un i t ,  Sandia Base Hn 
1541 Naval A i r  Oevelopnent Center. J o h n s v l l l e  PA 
1526 Cannander P a c i f i c  M i s s i l e  Range, P t .  *gu CA 
1505 P a c i f i c  M i s s i l e  Range, P t .  Uugu CA 
1540 Naval Ordnance Laboratory. S i l v e r  Springs FD 

td 8129 Naval Ordnance Laboratory, S i l v e r  Springs MD 
0, 3518 Naval R a d i o l o g i c a l  Defense Laboratory.  San F ranc isco  

8330 Naval R a d i o l o g i c a l  Defense Laboratory .  San Francisco U CA 
CA 

Navy Ships 

8391 
8333 
8327 
8311 
8315 
8323 
8340 
8 lW 
8136 
8342 
8372 
8374 
8305 
1546 
8321 - 

1 
0 
2 
1 
6 
1 
1 

81 
I 

21 
1 

16 

.7861 

71 
263 

51 
169 
83 

220 
211 
252 

85 
223 
68 

244 
110 

1 
75 

0 
2 
1 
1 
2 
1 
I 

56 
1 
2 
1 
I 

I 
2 
1 

4 

25 

I9 

12 

2 

0 

8 60 1 

5 3 11 
164 99 

148 21 
10 53 

LBO 40 
167 44 
94 168 
78 7 

5 218 
1 67 

23 211 6 
85 25 
0 1 

16 39 

0 1 0 

0 1  1 

25 7 

2 1  1 

1 1 

1.050 
1.210 
2.270 
0.531 

0.028 
0.104 
0.018 
0 . m  
0.106 
0 . m  
0.000 
0.215 
0.000 

0.000 
4.100 

0.608 

2.500 
0.270 
1.660 
0.094 
0.330 
0.041 
0.044 
0.317 
0.021 
0.288 
0.327 
2.070 
0.122 
0.065 
0.065 
~- 

(cent l n u e d l  



N m m 

Tdblc  2 4 .  OOHlNlC personnel exposure. U . S .  Navy o r g a n \ r a l \ o n s  ( c o n l \ n u c d ) .  

%vy SIIIpS (Contlnurll) 

83114 
8111 
8348 
8J52 
8343 
0305 
354 1 

8156 
8396 
8380 
8345 
8381 
8319 
8332 

8383 
3002 
0131 
8328 
8378 
8363 
8357 
8139 
8310 
8358 
8366 
8369 
8313 
8119 
8355 
8338 

8370 
8114 
8359 

0335 

1503 

8301 

D2 
213 
174 
2 35 
195 
73 

I 
39 

249 
85 

351 
91 
57 

236 

go 

1 
60 
80 

585 

150 
114 
61 

219 
239 
66 

485 
85 
55 
66 

I12 
235 

I 02 

n 
11 

1 
2 
9 
0 
I 

1; 
19 

5 
4 

I36 

2 
I79 

0 
6 

2113 
13 

IO  
1 

I12 
I5 
61 

261 
85 
65 
I 1  
48 

220 

n 

n 

n 

22 
4 7  

134 
I5 

62 
24 1 
1 1 3  
222 
185 

7 1  

71  
234 

75 
211 

91 
55 
57 

ti8 
72 

86 
147 
121 
64 

i n2  

81 
224 

5 
202 

4 9  
264 

1 
51 

I36 
1 

2 35 

I 

i n  
I 

5 
6 

2 

2 
0 
0 

4 

1 

1 

4 n  

1 
0 I1 
I 

2 0 2 

11.71rll 
11,11?5 
11. I 15 
1 . 111'1 
O.T,Jb 
n . 1 v  
11, iwni 
n.oin~ 
0.3511 
2.)611 
0.9911 
0.11111 

rl.ll,!l 

0.1111 
0.145 

0.21i5 
1.120 
2.51111 
1.210 
0.194 
0.05) 
0.448 

n. 3s;' 

n . w  

n. 1111 

n.onn 
2 . ~ 1 1  
O.OIIII  
II.OIMI 
n . w  

n.141 

n.030 

0. 31111 
0.011 

0.3!11 



Table 21. DOMINIC personnel exposure. U . S .  Navy organlzatlons (conllnued). 

~.. .... ~ . -  ~ __ 
Exposure Range ( R )  

..._._ __ 
Or9 T o t a l  Over H i  h 
Code Organization and H m  Station Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2 - 2 . 5  2.5-3 3.0 ( R j  
Wavy Ships (continued) 

____ - .. - 

8375 
8194 
8318 
8350 
8373 
8181 

N 8317 
8354 m 

4 
8353, 
8376 
8349 
8368 
8186 
8351 

USS O'Bannon (ODE-450) 

USNS Point Barrow T-MD- 
- k ~ w ~ L ! T - l 0 8 4 ~  
mdll (00-686) 
USS Halrey Powell (OD-686) 

UXPrinceton ( t ~ ~ - S ) ( i n c l u d e s  101 US%) 
USNS Range Tracker ( T - A Q - I ]  
USS Razorback 55-394) 
USS Reclalner [Ails-42) 
USS Rowan DD-782) 
i i S S r u i r d  ( A R S  25) 

USS Snohmish County (LST-1126) 
USS Southerland (DW-743) 
USS Sumit County (LST-1146) 
USS Takelma (ATF-113) 
USS Tawakoni (ATF-114) 

a or DD-468) 
w n ;  (AO-64) 

$?kk%nk%G$i!762) 
USS Ualker (Wf-517)  
US5 Vorktown (CVS-IO) (includes 17 U W )  

a e Counb (LST-1076) - U NS Put. Frank 5 .  Petrarca (I-AK-250) 

E m h T t i - 7 5  ) - 

451 52 
111 41 

Rn 31 .. .. 
89 0 

103 91 
I I 

-. 261 -13 
. 277 .~ 27! 
200 186 

1,175 307 
70 14 
86 56 
Bo 7 

243 47 
86 0 
98 34 
99 12 

261 34 
121 0 
90 55 
61 6 1  

290 I 
216 8 

1 1 
9 0 

92 68 
2,147 2.264 

Nava l  A i r  Units 

8361 Cmander Fleet A i r  Wing 2 '' 15 27 
8367 Airborne Early Uarnlng B a r r i e r  Squadron 62 5 1  
1520 Attack Squadron 215 (YA-215), b f f e t t  Field CA I 0 
83M Heavy Photo Sq 62 (YAP-62). Det 35 (includes 1 Marine) 28 21  
8395 Patrol Squadron 6 YP 6 4 4 
8390 Patrol Squadron 9 lYP:9] 305 46 
8365 Patrol Squadron 28 (YP-28) 142 31 

396 
70 
42 
13 
IO 

.247 

14 
832 

55 
10 
73 

196 
85 
54 
87 

225 
121 

15 

45 
207 

9 
22 
83 

8 
9 
I 
5 

I I O  1 

I 
3 3 1  24 9 

I 

3 0 1 11 
I 

0 1 
3 0 1  1 

3 1 

82 64 49 33 
0 1 

0 0 0  2 

7 

1 

2 

16 

2.500 
0.156 
0.982 
2.980 
0.130 
0 . W  
0.551 :Imo 
0.118 
2.870 
0.810 
0.047 
0.158 
0.231 
1.250 

3 4.150 
0.444 
1.110 
0.410 
0.102 
0.000 
2.980 
1.060 
0 . m  
0.190 
2.500 
0.207 

0.122 
0.010 
0.215 
0.027 
0 . W  
2.020 
0.176 

(continued) 



N a v a l  A i r  Unit$ ( c o n t i w e d )  

8122 P a t r u l  S q d r o n  46 (VP-46). San Diego CA 
8312 P a t r o l  Squadron 872 (VP-872) 
3007 Transpor t  Squadron 3 ( V R - 3 ) .  Mctiuire AFB NJ 
3531 Naval Air S ta t i on .  N o r f o l k  VA 
3528 Naval A i r  S ta t i on ,  Sanford F t  

Other Naval Organ iza t ions  

3549 Navy k i n i i n i t i o n  Depot. l ua l8 r i  111 1 I 
3511 Rmpiiibimis Un i t .  Caronado CA I n 1 
I1308 Rnphibious Const ruc t ion  8 a t t a l i m  I 11 8 I 1  
8101 Rmpilibimis C u n r t r u c t i o n  B a t t a l i o n  1, Uetachment Zulu 29 I I  I8 
3521 Ch ie f  o f  Naval Operations. Code 28 2 2 
3507 Comnunication S t a t i o n ,  San Diego CA 2 2 
3512 C m n u n i c a t i o n  S ta t i on .  Kntliak AK 1 I 
3529 Connumication S t a t i o n ,  Pear l  l la rbor  111 2 I 1 
1545 C m u n i c a t i o n  S ta t i on .  Wahiawa 111 1 I 
1522 Connanrler Des t royer  Squadron 5 I I 
3524 C m a n d e r  Destroyer  Squadron 7 (1 I 1 
3523 Exp los ive  Ordnance Disposal  Unlit I IEODU-1) 14 13 1 
3511 Navy I l o s p i t a l .  Uethesda M 2 I I 
3551 Mine D i v i s i o n  113, Long Beach CA 1 n 1 
1527 Nuclear  Weapon T r a i n i n g  Center. N o r f o l k  VA 1 I 
3509 Coniiander I n  Ch ie f .  P a c i f i c  F l e e t  1 2 4 
3532 Naval S e c u r i t y  S ta t i on .  Wasiiinqton DC 1 n I 
3510 Naval Supply Center. Pear l  I larbor H I  I I 
3510 C m a n d e r  Serv ice  Forcer P a c i f i c  2 1 1 
8302 U t i l i t y  LanAinq C r a f t ,  D i v i s i o n  13. Detachment 8 42 9 32 
3533 Advanced S ihnar ine  Base. P e a r l  I larbar  111 3 I 2 
3536 C l a r k s v i l l e  Bdre 1N 2 0 2 
3539 Naval U n i t .  Lake Head NV 1 n 1 
1543 Naval S ta t i on .  Long Beach CA I I 
3548 Naval S t a t i o n .  P e a r l  Harbor H i  2 2 
3514 14 th  Naval D i s t r i c t .  Pear l  Harbor Ill I I 
3516 14 th  Naval D i s t r i c t .  P e a r l  Ilarhor 111 I I 

T o t a l  Iincludcr 294 W M C  on ~ I n c p t ~ n  dnd Ynrolcw!) 16.114 7,460 t l , l 3 h  
-~ ~ . . ~ ~  ~ . ~ , ~ ~~. ~~ ~ ... ... . . . . ~ ~ 

94 4 

11.1141 
ll.5116 
1 1 . ~ , / 1  

0.1n11I1 
o, i in i  
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(ATF-95) 

plava Radiolodcal DafOn5e Lab0 ratorv NRDL). san F~an~lsco, c lip0 rnia. <- 
FISH. EIRDL 4180 conducted SyMtDFISH PrOjWtS 2.1 (8aao Surge Radiation) 
and 2.2 (Radioactive pocl Airborne i¶Onitoring). In these actlvltles NRDL 
personnel accrued the highest exposures of any Navy personnel. 

avai ordnance Lab0 KatOrY MI.), mite Oak. mrvland. "he laboratory conducted 
f i d  1.2 (surface ph.-na). 

NOL w m  assignod the responsibility for coordinatlnq the t8Chnlcal photog- 
raphy of the SWORDFISH t a t  event. 

Pacific Missile Ranae (P?lR) . Thls unit provided range safety tracking for t b  

which was docked at Johnston Island throughout DOUINIC. as -11 as portable 
equipment at French Frigate Shoals. PUR also prwidsd communications facil- 
ities at KaUal for CTU 8.3.2 (Land Bbsed Naval Units. Kauai). H i s  staff 
also devised and installed a range safety missile tracking system on @ 

a. and Long Beach Naval Shipyard also Installed a 6poclal undecwat 
and radlo conEnunicatlons/crypto Installation in Norton Sound. 

Johnston Island oporations. P?4R operated y9N9 (T-rn-l), 

(Am-1). Eomraandrr Pacific nlsslle Range wlth CINCPAC. 

NAVY SHIPS 

The summary of activlties provided In this section Is taken €or the -st 
part from ships' dock logs. The figures given for each ship's normal complement 

manning levels varied from w8ek to week depending upon transfers. emergency 
leave and ocher routine personnel action. 

have been taken from the plctionarv of AmaKICM Naval Piahtina ShlDS. ActUl 

USS Abnaki (ATP-95) 

This €leet ocean tug had a normal complement of 85. It was at Johnston 
Island for tollup of the October through November operations. Fot TIGffTROPE 
(Johnston Island, 3 November. 2130). tho only shot it was present for, &@&& 
was underway €tom Pearl Harbor, and at 2130 observed nuclear detonation, about 
30 run1 (56 km) north o€ detonation. 
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USS Abnakl (ATF-95) 

N ~ W  na terial Laboratorv (W) .  New York Naval ShlDVard, Brooklvn, New York. 
NHL provided the basic t h e m 1  exposure measurements for project 4.1. which 
was based In aircraft Operating from Hickam AFB on Shots et Christmas and 
Johnston islands. One man from NML provided analytical asistance to 
SWORDFISH Project 1.38. but this clearly involved no o m ~ t e  actlvlty. A 
second man from NML had his  exposure listed as from an *~idenCifiable* 
unit in the consolidated Llst. 

. 

N a w  Administrative Vnlt. 9an d I a Be- , New M X i C  Q - Six Individuals were badged 
with this unit. which provided administrative support for Navy scientific 
personnel stationed at LASL. 

nia. 

FISH. NRDL also conducthd SWORDFISH Projects 2.1 (Base Surge Radiation) 
and 2.2 (Radioactive Pool Airborne E-snitoring). In these activities MU)L 
personnel accrued the highest exposures of any Navy personnel. 

Naval Ordnance Laboraton, (NOL). white Oak. Ma rvland. The laboratory conducted 
SWORDFISH Projects 1.1 (Underwater Pressur-) and 1.2 (Surface Phon-na). 
WL was assigned the responsibility for coordinating tho technical phot-- 
raphy of the SWORDFISH test event. 

pacific nissile RMae (PWQ. Thls unit provided range safety tracking for the 
Johnston Island oparaelons. PHR oprated YShs R a n o e  Trackec (T-ACH-~), 
which was docked at Johnston Island throughout WHINIC. as -11 as portable 
equipment at French Frigate Shoals. PUR also provided comunlcatlons facll- 
ities at Kaual for CTU 6.3.2 (Land Based Naval Units, Kaual). H i s  staff 
also devised and installed a range safety missile tracking system on 
mcton so- (AW-1). Colnnander Pacific nisslle Range vith CINCPAC. Norton a, and Long Beach Naval Shipyard also installed a special underwater 
and radio colnmunications/crypto installation In Norton_Eiound. 

P--- - 
NAVY S H I P S  

The summary of activlties provided in this section is taken for the most 
part from ships' deck logs. The figures glven for each ship's n o m 1  complement 
have been taken from the Dlctlonarv of AmoricM Naval Fiqhtinq ShiDs. Actual 
manning levels varied from week to week depending upon transfers. emergency 
leave and other routine personnel actlon. 

09s Abnaki (ATP-95) 
This fleet ocean tug had a normal complement of 85. It was at Johnston 

bland for rollup of the October through NOvember Opctations. For TIGHTROPE 
(Johnston Island, 3 November. 2130). the only shot It was present for. Abnalti 
Was underway from Pearl Harbor. and at 2130 observed nuclear detonation. about 
30 nmi (56 ku0 north of detonation. 
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USS Aqcrholm (00-826) 

uss Aaerholm (DD-826) 

A destroyer with a normal complement of 355, Aaerholm participated only in 
shot SWORDFISH as the ASROC firing ship. It arcived In the operating area on 
8 May and departed 12 May. For shot SWORDFISH (370 nmi 1685 km] oCP Coast oE 

OE 
84 
an 
and at 1058 CJTG 8.9 arrived by helicopter and broke hls flag. A t  I<-hour the 
5hlp launched the ASROC at a 299O bearing, 4,313 yards (3.9 km) from the 
Carget barge. AQerholm reported shock damage to its a i r  search radar and qun 
f l r e  Control computer. At 1447 CTG 8.9.3 departed s h i p  and transferred to 
Honticello. 

San Diego. 11 

(DD-881), 

USNS Alatna (T-ACG-81) 

Aldtna was a Mllltary Sea Transportation Servlce (MSTS) oiler with a n o r -  
mal complement oE 124 and provlded bulk Euel t o  Johnston Isldnd. It departed 
Johnston Island on 4 November. operaeional activities for shots that i t  par- 
ticipated in are summarized below. 

e 

e 

e 

0 

e 

e 

ARKANSAS (Christmas Island. 2 May. 0902). Moored at Christmas 
Island. about 28 mi (52 km) Erom surface zero. At 1000 third mate 
made tests for fallout with Geiger counter. Results were negative. 
At 1342 underway Eor Johnston Island. 

QUESTA (Christmas Island, 4 May, 1005). Steaming en route from 
Christmas to Johnston Island, approximately 600 nml (1.112 km) 
from Christmas Island. 

CHETCO (Christmas Island, 19 Hay. 0637). Moored at Christmas Island 
about 20 nmi (37 loo) northwest of surface zero. At 0753 vessel 
mOnitoced for radioactive fallout each hour by deck officer and 
seaman of the watch using AN/PDR-27. 
CHAf4a (Johnston Island. 18 October. 0601). steaming Erom Enewetak 
to Johnston Island. approximately 280 nmi (519 loo) north-northwest 
Of detonation. Flash OE light Erom detonation lit up entice sky 
and eastern horizon. witnessed by first officer. 

CHECKMATE (Johnston Island. 19 October. 2230). Anchored Of€ John- 
ston Island about 40 nmi (74 km) north of detonation. At 2230 all 
personnel were under cover and wote dark glasses. Vessel was mni- 
tored for Eallout with AN/PDR-27 radlac set and Was checked hourly. 
Crew wearing E l l m  badges were monitored hourly the next day and 
had negative readings. 

KINGFISH (Johnston Island, 1 November. 0210). At 0200 ship stopped 
its engines at latitude 8O53'N; longitude 162O5O'W. appKOXl- 
mately 660 mi (1.223 km) south-southeast of detonation. 
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Alatna ( c o n t l n u e d )  USS BauSell  (00-845) 

0 TIGHTROPS (Johnston Island. 3 November. 2130). At 2123 personnel 
faced forward in VeSSSl with eyes Closed and head down. The ship 
was approximately 40 nmi (74 lan) South-Southeast of surface zero. 
At 2134 pemlssion was given to uncover eyes and open up vessel. 

USS Ethan Allen (SSBN-6081 

Nuclear-~a-~ered fleet ballistic missile submarine With a complement of 
138. Participated only in shot FRIGATE BIRD as the Uissile s-rinr Unit (TU 
8.8.3). It was the missilr launching submarine. Arrived operating area 2 m y  
and conducted rehearsals through 6 Play. Departed the operating area 2200 on 
shot day. For FRIGATE BIRD (Christmas Island. 6 MY. 1430). Ethan ~1 len sub- 
merged after conducting destruct checks. Firing was delayed several tims for 
technical reasons. At 1417:49 Ethan Allen fired the missile. on a flight azi- 
muth of 243O. range of 1.020 mi (1,890 km). The Crew Was not badged for 
MmINIc and the ship does not appear in the r- lidated L i s t .  It was not ex- 
posed to any WnINIC radiation. 7 
USS Richard B .  Anderson (Fp li) tlclpatsd only in shot 

hr ASROC weapon. It also 
od in ~roject 3.1 (ship 
1 Dl.go. 11 M y ,  1300). 
ioT from surface zero. 
2139 departed for San 

?' 
Destroyer wivb 

SWORDFISH as the 
provided radar r a ~  
Response). For sho 
Anderson was steam. 
Ship reported shock 
Diego. 1 

, , j f  
Fleet ocean tug wit 

SWORDFISH, and STARFISH 
Operational activities t 
bOlOW. 

ttod in Tlgerfish. 
!land on 26 July. 

-.+a in are suPrmarlzcd 

USS Arlkara (ATP-98) 

0 SWORDFISH (370 nmi L 
Steaming in vicinit 
nmi (about 3,520 km) 

~ a s t  of San Diego. 11 M y ,  1300). 
-0430'N. 157°38'Y. approximately 1,900 

-.om detonation. 

0 STARFISH Prime (Johnston Island. 8 July. 2300). At 1605 underway 
in company with U c c a i q .  Observed nuclear detonation at 2300. The 
next day the ship was underway for pod recovery operations. which 
w0re completed by 0258. and pods were transferred to LCU-10. Ship 
about 40 nmi (74 km) from detonation wlth v9S Gram1 e CARS-7) and 
siou(. 

USS Bausll (DD-845) 

A destroyer with a normal com~plement of 367, participated only in shot 
SWORDFISH as part of the Tared Target Array Group as an unmanned destroyer. 
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Alatna (contlnued) USS Bausell (DD-845) 

0 TIGHTROPE (Johnston Island. 3 November. 21301. at 2123 personnel 
faced forward In Vessel with eyes ClOSOd and head down. The ship 
was approximately 40 nml (74 )an) south-southeast of Surface zero. 
At 2134 permission was given to uncover eYcS and o w n  up v-sel. 

USS Ethan A llen (99BN-608L 

Nuclear-powered fleet ballistic missile submarine with a complemnt of 
138. Participated only i n  shot FRIGATE BIRD tu the Wissile submarine Unit (RI 
8 . 8 . 3 ) .  It was the missile launching submarine. Arrived operating area z m y  
and conducted rehearsals through 6 m y .  Departed the operating area 2200 on 
shot day. For FRIGATE BIRD (ChriStmM Island. 6 my. 1430). Ethan Allen sub- 
merged after conducting destruct checks. Firing Was delayed several rims for 

ruth of 243O. range of 1.020 mi (1,890 )an). The crew was not badgsd for 
DOMINIC and the ship does not appear in the Consolidated List. It was not ex- 
posed to any WnINIC radiation. 

technical reasons. At 1417:49 Ethan Allen fired the missile. on a flighc azi- 

USS Richard B. Anderson (DD-786) 

Destroyer with a normal complemsnt of 336. Participated only in shot 
SWORDFISH as the secondary (back-up) firing ship for tho ASRCC weapon. It also 
provided radar range and bearing inputs and participated in Project 3.1 (ship 
Response). For shot SWRDFISH (370 mi (685 )an] Off San Diego. 11 M y ,  1300). 
Anderson was steaming 4,222 yards (3.9 )an), bearing 325"T from surface zero. 
Ship reported shock wave and reported minor damage. At 2139 depacted for San 
Diego. 

Fleet wean tug with a norms1 complement of 85. participated in Tigerfish. 
SWORDFISH. and STARFISH pod recoveries. Depart& Johnston Island On 26 July. 
Operational activities for each shot that it partic1pat.d in are summarized 
below. 

0 SWORDFISH (370 mi [685 )an1 Off Coast of Sat? DIogO. 11 my. 1300). 
Steaming in vicinity of 18°30'N. 157O38'W. approximately 1.900 
mi (about 3,520 )an) from detonation. 

0 STARFISH P r i m  (Johnston Island. 8 July, 2300). At 1605 underway 
In company with w. Observed nuclear detonation at 2300. The 
next day the ship was underway for pod recovery operations. which 
were ccmploted by 0258, and pods were transferred to LCM-10. Ship 
about 40 mi (74 )an) from detOMtlOn with ySS GraDDle (ARS-7) and 
w. 

USS BauoelL (DD-845) 

A destroyer with a n o ~ m a l  complement of 367, participated only In shot 
SWORDFISH as part of the Tawed Target Array croup as an unmanned destroyer. 
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Bausell (contlnued) USS Cablldo (LSD-16)  

FOC SWORDFISH (370 nml [685 h1 off coast of San Diego, 11  Xdy. 1300). the 
ship was towed by Molala In the target and array group. All except a small 
securing detail abandoned shlp beeore the detonation. The securing detail com- 
pleted their tasks. energized the water washdown system. and also abandoned 
ship about 2 hours before shot time. Bausell. without its crew. wrls tmed hy 
- and positioned 2 , 2 0 0  yards ( 2  km) upwind from Surface zero wlth water 
washdown system running at H-hour. The ship wcls not enveloped by the base 
surge. which approached wlthin 250 yards (about 230 meters) of its Fantail. 
Maximum radiation Intensities OF 44 R/hr. but a total accumulated exposure of 
only 2 R was recorded on its fantail (Reference c.3.1. pp. H-17 and 11-18: 
Reference C.2004. p. 6 ) .  At other locations. recorders lndlcated much lower 
readings and gama intensities below deck were less than one-tenth O E  those 
topside. At 1440 the securing detail and decontamination team remanned the 
ship and reported no contaminacion. By 1540 all personnel reboarded the ship 
and the tow line from Molala was dlsconnected. Naval Ordnance Laboratory per- 
sonnel completed recovery of instruments by 2040. The ship departed For San 
Dlego the next day. arriving in the deternoon. 

USS RKUSh (DD-745) 

A destroyer with a normal complement o€ 211 participated in FRIGATE BIRD 
and SWORDFISH as part o€ the surveillance unit centered around USS YOKktOWn 
(CVS-LO). Operational activities For the two shots are summarized below. 

0 FRIGAI'E RTRD (Christmas Island, 6 May. 1430). Underway as part of 
d surveillance unit composed oE Yorktown. Norton Sound. Destroyer 
Division 232, and USS Maddox (DD-731); USS Preston (DD-795) later 
Joined the Formation. At H-hour Brush was approximately 2.000 yards 
(1.8 Ian). bearing 26OoT, from the submerged Ethan Allen when it 
launched the Polarls missile. Ethan Allen was approximately 1,020 
mi (about 1,890 Inn) From the FRIGATE BIRD detonation. S i x  hours 
after the detonation m, Maddox. and Preston were detached and 
Proceeded to SWORDFISH operational area. 

0 SWORDFISH (370 nmi [685 h] oEE COdSt Of San l 7 i e g O .  1 1  May. 1300). 
Underway as part of TU 8.9.4 composed of Yosktown and Destroyer 
Division 232 while conducting surveillance in assigned area. At 
Ii-hour B g I  was approximately 8.100 yards (7.4 km) From surface 
zero. bearing 206'+. Approximately 1-1/2 hours later the ship de- 
parted station 8,000 yards (7.3 km) from Bausell, bearing 2 1 5 9 .  
and proceeded on an independent exercise. Later the ship joined a 
formation with Mddox, Moore, and Preston departing €OK Long Beach, 
arriving the next day. 

USS Cabildo (LSD-16) 

Dock landing ship wlth a normal complement of 326 was asslgned to transport 
raEts from Christmas Island to moorings in target areas south oL the island. 
The ship also provided evacuation OF GlIberteSe Workers. Operational activitieS 
For each shot the ship participated in are summarized below. 
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USS Cdblldo (contlnued) 
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ADOBE (Chrlbtmas Island. 25 April. 0646). Steaming in target area. 
At 0645 observed nuclear detonation at Site OZ-10, experienced the 
shock wave at 0648 and large cloud rising on bearing 1450 about 
30 nml (56 km). ~n hour after the shot. the ship returned to 
Christmas Island anchorage. 

AZTEC (Christmas Island. 27 April. 0702). Steaming lndependently 
while conducting target raft Operations off Christ- Island. Ob- 
served nuclear blast. bearing 145O. distance 27 mi (50 )an), and 
experienced shock wave 3 minutes later. B y  0749 the ship MS an- 
chored off  Christmas Island. 

ARKANSAS (Christmas Island, 2 May, 0902)- Anchored at Christmas 
Island about 30 nmi (56 km) from surface zero. Observtd large 
mushroom-shaped cloud rising on bearing of 1509. 3 minuted later 
the shock wave hit the ship. 

QUESTA (Christmas Island. 4 May 1005). Anchored off Christmas 
Island In London Roads. At 1005 observed nuclear blast, about 28 
nmi (52 )an) from ship. 

YUKON (Christmas Island, 8 May. 0901). Anchored London Roads. 
Christmas Island. abut 23 nmi (43 km) from surface zero. At 0800 
island natives boarded the ship. At 0901, observed nUClwr detona- 
tion: 2 minutes later experienced the shock uavo. 

HESILLA (Christmas Island. 9 nay. 0801). Anchored 1,000 yards (914 
meters) off Bridges Point, Christmas Island. At 0801 observed 
atom1C burst about 23 nmi (43 )an) from ship; 2 mlnutes later the 
shock wave hit the ship. 

M ~ s K ~ O O N  (Christmas Island, 11 May. 0637). Anchored at London 
Roads. Christmas Island. Native islanders totalling 205 boarded 

from ship: at 0640 the shock wave engulfed the ship. 

EW2INO (Christmas Island, 12 May, 0803). Anchord bearing 291- 
from Bridges Point Light, Christmas Island. At 0553 native island- 
ers boarded the ship. At 0803 observed the detonation. bearing 
150° about 25 nmi (46 km) from ship. The shock wave hit the ship 
at 0806. 

SUANE6 (Christmas Island, 14 Hay, 0622). Anchored at London Roads, 
Christmas Island. Native islanders boarded the ship 13 May at 2322. 
At 0622 viewed nuclear detonation about 23 nmi (43 km) from ship; 
at 0627 experienced shock wave. Commenced monitoring ship with 
radiac instruments. 

Island. At 2320 on 18 nay, 160 islanders boarded the ship. Observed 
the detonation at 0637 about 23 nmi (43 )an> from ship: 1 minute 
later experienced the shock waves. 

-. 

the ship. At 0637 Observed tho detOMtlOn about 23 IW.1 (43 kn) 

CHeTCO (ChriSt~s Island. 19 ?lay. 0637). Anchored at Christmas 
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Cabileo (continued) 

0 

0 

TANANA ichrlstmas rsland. 25 nay. 0709). Anchored at London Roads. 
Chrlstms Island. At 2315 on 24 Xay, 190 ?sLanders boarded the 
ship. Observed the detonation about 23 nmi (43 km) Ecom the ship 
at 0709. By 0845 the native islanders departed. and the ship was 
underway. 

NAMFIE (Christmas Island. 27 Nay. 0803). Anchored at London Roads. 
ChrlStms Island. At 0613 islanders boarded the shlp. Observed the 
detonation about 23 nmi (43 Inn) from ship at 0803 and shock wave 
at 0505. At 0921 native islanders departed; the Sh!p got underway 
to the local operations area by 0956. 

ALMA (Christmas Island. 8 June, 0803). Anchored of€ Christmas 
Island. At 0518. 124 native islanders boarded the ship. Observed 
detonation about 28 mi (52 km) Erom the ship at 0803: experlenced 
shock wave at 0805. The CilbeKtese departed at '2928. Shjp was 
underway EOK local operations by 1035. 

Island. on 8 June at 2227. 170 islanders boarded the ship. observed 
the detonation about 23 nmi (43 km) Erom the ship at 0637: 2 min- 
utes later the shock wave engulEed the ship. The islanders departed 
at 0750. Ship got underway Tor local operations by 0952. 

Island. on 9 June at 2350, 237 islanders boarded the 5hlp. Observed 
the detonation at 0701, about 30 nml (56 h) Erom shlp bearing 
163OT. The shock wave passed the ship at 0704. A t  0842 the fsland- 
et5 departed. and the ship got underway €OK local operations area 
by 1208. 

HARLEM (ChKlStmaS Island, 12 June, 0637). Anchored at London Roads. 

TRUCKHE :ChKiStmaS Island, 9 June. 0637). Anchored at Christmas 

YES0 (ChKiStmbs Island. 10 June, 0701). Anchored off ChrlStmaS 

Christmas Island. on 11 June at 2225, 155 Islanders boarded the 
ship. Observed the detonation at 0637 about 30 n m l  (56 kin) Ecom 
ship and experlenced the shock wave at 0640. Sy 0806 the islanders 
departed. and the ship go: underway for local operations by 0922. 

RINCoNADA (Christmas Island. 15 June. 0701). anchored in London 
Roads, Christmas Island. On 14 June at 2218. 148 natjves boarded 
the ship. Atomic blast occurred at 0701 about 30 nml (56 km) from 
ship. The islanders departed at 0809. Ship got underway at 0925 
for local operations. 

DULCB (Christmas Island. 17 June. 0701). Anchored off  Bridges 
Point. Christmas Island. On 16 June at 2218. 148 Gllbertese boarded 
the ship, Detonatlon occurred at 0701 about 23 mi (43 km) from 
ship. and the shock wave engulfed the ship 1 minute later. By 0752 
Gllbertese departed and the ship got underway for local operations 
by 0920. 

Point. Christmas Island. O n  18 June at 2227. 123 islanders boarded 
the ship. observed the detonation at 0601 about 30 n m l  (56 km) from 

PETIT (Christmas Island, 19 June. 0601). Anchored O f f  Bridges 
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Cdbqldo (contlnued) uss Chemunp (AO-30) 

ship and felt the shock wave 2 minutes later. BY 0715 islanders 
departed. Ship got underway for local operations by 0825. 

mint. Christmas Island. At 0523. 72 islanders boardad the ship. 
Observed detonation about 23 m i  (43 )an) from ship at 0701 and 
felt the shock wave 2 minutos later. m e  islanders depart& at 
0755. Shlp got underway to local operations by 0938. 

0 BIGKORN (Christmas Island. 27 JUe.  0619). Anchored at London 
Roads. Christmas Island. On 26 June at 2315. 138 Islanders boarded 
the ship. The detonation occurred about 37 nmi (69 !a) from ship. 
The Islanders departed by 0744. Ship got underway for local opera- 
tions by 0915. 

was underway from Fanning Island to Christmas Island. Observed 
explosion of nuclear device 315O. 900 nml (1.668 km) at Johnston 
Island. 

0 SUNSET (Christmas Island. 10 July, 0732). Anchord 1,000 yards 
(914 meters) off Bridges Point. Christmas Island. Observed deto- 
nation 180°, 30 nmi (56 km) from ship. Three minutes later shock 
wave hit ship. Underway LOC replenishment from US3 Tolovana (AO-64) 
by 0856. 

0 P m I C O  (Christmas Island, 11 July. 0637). Steaming en route from 
Christmas Island to Halden Island. At 0637 observed nuclear deto- 
nation. 20°. 130 nmi (241 km). 

0 OTWI (ChrIStm Island. 22 J U n P a  0701)- Anchored off B K l d ~ S  

0 STARFISH Prime (Johnston Island. 8 July. 2300). At 2127 the ship 

uss Carboneto (ss-337) 
Submarine. nocmal complement 66. Participated only in FRIGATE BIRD as TU 

8.3.5. PRIGATE BIRD Test Unit. The boat was responsible for obtaining weapon 
detonation information and periscope-fireball and cloud-formation photography 
(Figure 76), bhangmeter observations of nuclear burst, essistlng in surveil- 
lance of impact area, and reporting weather observations. For FRIGATE BIRD 

km) from the estimated burst point; however, no position data for shot time 
are available. Technical observers. photographers. equipment. and film were 

obtaining photographic and instrument readings. Boat arrived at Pearl Harbor 
10 May. 

(ChKlStmas Island, 6 Hay. 1430). CarbonerQ'S planned poSltiOn W a s  26 tUU1 (46 

transferred to US5 Southerland (DDR-743) for return to ChClStMs Island after 

US9 Chemunq (AO-30) 

Oiler with a normal complement of 304. Involved primarily in the June 
through July operations at Johnston Island. providing oil and lubricants and 
engaged in underway replenishments. Ship's locations at shot times are sum- 
marized below. 
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AZTEC (Christmas Island. 27 April. 0702). Ship was approximately 
540 nmi (about 1,000 km) east-northeast of Johnston Island. 

ARKANSAS (Christmas Island. 2 Xay 0902). Underway for assiqned sta- 
tion. 3hlp was apprOXitMtely 30 nmi (56  km) northwest of Johnston 
Island. 

QUESrA (Christmas Island. 4 May. 1005). En route to Pearl Harbor. 
approximately 45 Nlli (83 km) southwest of Oahu. Hawaii. 

TANANA (Christmas Island. 25 Nay. 0709). En route to Johnston 
Island. approximately 20 nml (37 km) southeast of Island. 

W E  (C:lclstmas Island. 27 Nay. 0803). Approximately 30 n m i  (56  
km) southwest of Johnston Island. 

RINCONADA (Christmas Island. 15 June. 0701). Sredming en route to 
rendezvous with Jenkins. approximately 330 nmi (611 km) north- 
northeast oE Johnston Island. 

DULCE (Christmas Island. 17 June. 0701). Steaming 215 nmi (398 kin) 
southeast of Johnston Island. 

US9 Chickasaw ( A T F - 8 3 )  

Fleet ocean-going tug with a normal complement of 85. Element of Recovery 
Unit tTG 8.3.6.3). Arrived Johnston Island on 22 July and departed 26 July. 
ExposUreS ace summarized in Table 24. For shot BLUEGILL Prime (Johnston Island. 
25 July. abort). the only shot it  was present Cor, Cnickasaw w a s  underway at 
1610 for station. approximately 90 nmi (167 km) from detonation. When missile 
was detonated. ship was about 20 nmi (37 km) from Johnston Island. 

US3 Chiwla (AO-63) 

Oiler with normal complement of 304. PCOVided logistic support to TU 8.3.7 
and TU 8.3.6, and underway replenishment. Euel. provisions. and fresh and 
Erozen foods. Operational activities for each shot thac i L  participated in are 
summarized below. 

0 YUKON (Christmas Island, 8 May. 0901). Steaming lndependently en 
route Erom Pearl Harbor to Christmas Island. m e  ship was approx- 
imately 110 nml (204 km) north of surface zero at the time oE 
detonation. 

0 MESILLA (Christmas Island, 9 May, 0801). Anchored off London Roads. 
Christmas Island. At OB01 observed detonation, bearing 150°. dis- 
tance 23 mi (43 h). 

0 MUSKEGON (Christmas Island. 11 May. 0637). Anchored ofE London 
Roads, Christmas Island, about 23 nmi (43  km) Erom detonation. 

0 ENCINO (Christmas Island. 12 Nay. 0803). Steaming independently en 
route to Christmas Island from local operating area. The ship was 
approximately 114 nmi (211 km) south of Christmas Island at che 
time of detonatlon. 
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0 S ~ E E  (Christmas Island. 14 May. 0622). Anchored off Lodon Roads. 
At 0622 viewed atomic burst. bearing 140°. distance 23 mi (43 
km) . 

0 CHETCO (Christmas Island. 19 Hay. 0637). Anchored off London Roads. 
Christmas Island. At 0637 viewed atomic burst. bearing 1500, dis- 
tance 23 mi (43 h). 
TANANA (Christmas ISland, 25 May, 07091. StOdming independently en 
route from Christmas Island to rendezvous with u p  (DO-782). 
At time of detonation. the ship was approximately 240 nmi (445 b) 
south-southwest of Christmas Island. 

0 t.mMBE (Christmas Island. 27 May. 0803). Anchored off London RO~&. 
Christmas Island. V i d  the airbucSt. bearing 15.5O. distance 
23 nmi (43 km). 

ALMA (Christmas ~sland. 8 June. 0803). Steaming Independently to 
pearl Harbor. At time of detonation the ship was approximately 330 
nml  (611 km) north-northeast of Christmas Island. 

0 mucl(gE (Christmas Island. 9 June. 0637). Stoaming lndependently 
to Poarl Harbor. At time of dotonation the ship was approximately 
600 mi (1.112 km) north of Christmas Island. 

yeso (Christraas Island, 10 June. 0701). Stecrmlng lndependently to 
Pearl Harbor. At time of detonation the ship was approximately 876 
run1 (1,622 km) north of Christmas Island. 

0 STAI?PISH prime (Johnston Island, 8 July, 2300). Steaming en route 
to Johnston Island from pearl Harbor. At 2300 the ship reported 
viewing the atomic burst. At shot ti- the ship was approximately 
120 mi (222 Ian) south of the detonation. 

USS Conserver (ARS-39) 

Salvage ship wlth a normal complement of 120. Participated in Christmas 
Island operations as a unit of TE 8.3.7 and in Uauai area Cor Johnston fsland 
shots as rocket recovery unit. Operational activities for each shot that it 
participated In are suramaclzed below. 

0 ADOBE (Christmas Island, 25 April. 0646). Anchored Off ChrlStmks 
Island. The ship’s w a s h d m  system w a s  rlgged at 0615. at 0646 the 
crew observed detonation. bearing 135‘%. distance 23 nmi (43 h). 
The ship was monitored for radiation and only negative readings 
were recorded. 

0 AZTEC (Christmas Island, 27 April. 0702). Anchored of€ ChrlstlMS 
Island. about 23 nml (43 km) from detonation. Washdown system was 
rigged at 0545. The washdown system was again rigged on 29 April. 

0 ARKANSAS (Christmas Island, 2 Hay. 0902). Moored off Christmas 
Island. about 28 nmi (52 km) from detonation. 
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- Conserver (contlnued) 

0 QUESTA (Christmas Island. 4 May. 1005). Xoored oEf Christmas Is- 

0 YUKON (Christmas Island, 8 May. 0901). Moored o f f  Christmas Island. 

land. about 28 mi (52 km) Erom detonation. 

about 23 nmi (43 km) from detonation. 

Island. about 23 nmi (43 km) from detonation. 
0 ML3ILLA (Christmas Island. 9 May. 0801). Moored o f €  Christmas 

a MUSKEGON (Christmas Island. 1 1  May, 0637). Steaming Independently 
en route from Christmas Island to Walden Island. At shot time the 
shlp was apprcxlmately 190 nmi (352 km) north-northeast of Christ- 
mas Island. 

0 ENCINO (Christms Island. 12 May. 0803). Steaming independently en 
route from Malden Island to Christmas Island. At shot time the ship 
was approximately 270 nmi (500 km) south-southeast O E  Christmas 
Island. 

0 SWANEE (Christmas Island. 14 May. 0622). Moored o f f  Christmas Is- 
land. about 23 nmi (43 km) f rom detonation. 

e CHETCO (Christmas Island, 19 May, 0637). Steaming en route from 
Christmas Island to Pearl Harbor with airccaEt tcawportaclon 
lighter Ycv-1412 in tow. At shot time the ship was approximately 
1,110 mi (2.057 km) north of surEace zero. 
BLUESTONE (Chtlstmas Island. 30 June, 0621). Steaming independently 
In Kauai. Hawaii hazard area. 

e STARFISH Prime (Christmas Island, 8 July. 2300). Steaming indepen- 
dently In Kauai hazard area. On 9 July sighted nosecone and recov- 
ered it. 

0 SUNSET (Christmas Island. 10 July, 0732). Steaming independently 

a PAMLICO (Christmas Island, 11 July, 0637). Steaming independently 

in Kauai hazard area. 

In Kauai hazard area. 

USS Constellation (01-64) 

This ship was not assigned to JTF 8 and was not a participant. It operated 
either in the Atlantic or near California during the shots. However. three 
personnel were badged according to the Consolidated List with a 0.055 mean 
reading. They may have been assigned to JTF 8 Eor temporary additional duty. 

USS Cree (ATP-84) 

Fleet ocean tug with a normal complement of 85. Participated only In shot 
SWORDFISH. Project Vela. Steaming independently in SWORDFISH operating area, 
approximately 95 nmi (176 Ian) east of the detonation site at shot time. De- 
parted SWORDFISH operating area 5 hours after the detonation. Exposures are 
sunmarlzed in Table 24. 
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USS Dellver (ARS-23)  USS Falaout ( D E R - & )  

vss Dell veC (ARS-23) 
Salvage ship with n o m 1  complement Of 120. Did not participate In any of 

the DOMINIC events. Provided lOglstlC SUPport for the Johnston Island operation 
from January through March 1962. Exposure data are not available. 

ms maaqe (m-433) 
mean minesweeper with a normal compl-nt of 74. Participated in pod and 

nosecone recovery operations as well as in TU 8.3.6 (JOhnoton Bland operations 
unit). Arrived Johnston Island 11 October. Departed Johnston Island on 3 Novem- 
b e r .  operational activities for each shot that the ship participated in are 
S ~ C i Z e d  below. 

CHAKA (Johnston ISland. 18 October. 0601). Anchord OEf Johnston 
~sland. about 130 nml (241 km) from detonation. 

rendezvousing at 2009 with ncc(Lln and 
ship was approximately 40 nml (74 km) nort 
BLUEGILL Triple P r i m  (Johnston Island. 25 
on assigned station. oCf Johnston Island. 
km) north of detonation. 
CALXWIn (Johnston Island. 27 October. 054t 
Island about 140 nml (259 )an) from CALAMITY 

HOmAToNIC (Johnston Island. 30 October. 01 
ston Island about 240 nml (445 km) from HOU 

KINGFISH (Johnston Island, 1 November. 0: 
1600 proceeding to position 130 mi (241 
Johnston Island to join ySS F Orster (DER- 
nuclear test explosion about 100 mi (185 km 

TIGHTROPE (Johnston Island, 3 NOVeDIbeC, 213 

CHECKMATE (Johnston Island, 19 OctOber, 

~~~ 

route to Pearl Harbor with gasoline barge L-ILZ in tow. At 2130 
witnessed nuclear detonation approximately 60 nmi (111 lan) south- 
southeast. frdd EfbA T 1 1 q p r o o e d  5 b m a  

-. --- - - 
VSS Falaout (DER-324) e 

 rad^ picket escort with a normal complemsnt of 186. Element of Area One 
Operations Unit (TU 8.3.7). Decontaminated ship after shot BUMPING. For all 
Christmas Island and June and July Johnston Island shots. the ship w a s  under- 
way from Pearl Harbor or at weather station Alpha some 570 nmi (1.056 km) 
north-northeast of the Christmas Island airdrops and 1.155 nml (2.140 km) 
south-Southeast of Johnston Island. Actlvlties for tho fall Johnston Island 
shots are summacized below from the deck log. 

0 ANDROSCOGCIN (Johnston Island, 2 October. 0617). Operating on Spe- 
cial Surveillance station. The ship was approximately 165 mi (306 
km) south-southwest of the detonation. 
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USS Oeltver (ARS-231  USS Faluout (DER-324) 

US5 Deliver (ARS-23) 

Salvage ship with normal Complement of 120. Did not participate In any of 
the WnINIC events. Provided log1StlC SlQport for the Johnston Island operation 
from January through March 1962. exposure data are not available. 

ms Bnoaqe (ns0-433) 
Ocean minesweeper wlth a normal Complement Of 74. participated in pod and 

nosecone recovery operations as well as in TU 8.3.6 (Johnston Islad Operations 
Unit). Arrived Johnston Island 11 October. beparted Johnston Island on 3 Novem- 
ber. operational activities for each shot that '.he ship participated in are 
sunmarlzed below. 

C W  (Johnaton ISlSnd, 18 OCtOber, 0601)- Anchored O f t  Joh-ton 
Island, about 130 nml (241 km) from detonation. 

CHECKHATE (Johnston Island. 19 October. 2230). Underway at 1448 

ship was approximately 40 nmi (14 km) north of detonation site. 
BLUEGILL Triple Prim, (Johnston Island, 25 October. 2359). Steaming 
on assigned station. off JOhnstOn Island. approximately 35 nmi (65 
km) north of detonation. 
CALAMITY (Johnston Island, 21 October. 0546). Rnchored of€ Johnston 
Island about 140 nmi (259 km) from CALAMITY shot site. 
HOOSATONIC (Johnston Island. 30 October. 0602). Anchored of€ John- 
ston Island about 240 nmi (445 h) fron HWSATONIC shot site. 

1600 procwding to position 130 nmi (241 km). bearing 2 0 0 9  from 
Johnston Island to join ySS Forster (DER-334). At 0210 observed 
nuclear test explosion about 100 mi (185 km) north. 

TIGHTROPE (Johnston Island, 3 November. 21301. At 1123 steaming en 
route to war1 Harbor with gasolinr barge YOGN-115 in tow. A t  2130 
witnessed nuclear deeonation approximately 60 nmi (111 km) south- 

rendezvousing at 2009 With nccaln and US9 Safeauar d (ARS-25). m e  

KINGFISH (Johnston Island, 1 November. 0210). On 31 October at 

Add E + h  fllb c southeast. 1'1 q p r o U e 4  SmtmU - 
Lf9s Falaout (DER-324) 8 

Radar picket escort with a normal complement of 186. Element of Area One 
Operations Unit (TU 8.3.1). Decontamlnated ship after shot BIJHPINC. For all 
Christmas Island and June and July Johnston Island shots. the ship W a s  under- 
way trom Pearl Harbor or at weather station Alpha sow 570 nmi (1.056 km) 
north-northeast OE the Christmas Island airdrops and 1,155 mi (2.140 km) 
south-southeast of Johnston Island. Activities for the fall Johnston Island 
shots are summarized below from the deck log. 

0 ANDRCSCOCCIN (Johnston Island. 2 October. 0611). Opratlng on S P -  
cia1 surveillance station. The ship was approximately 165 nmi (306 
km) south-southwest of the detonation. 
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Falrlaut (contlnued) USS F l n c h  (DLH-328)  

0 

e 

BUMPING (Johnston I s h r  
surveillance station. 
sou t h-sou t hwes t F zc 

CPM system. activated Chrsl on cbanged X 19L scalr waL COI. $<$(fi 
Considering t. 
nection betwecr, 
unl ikely , 

C.WMA (Johnston Islc 
Island to special sur\ 
280 nmi (519 km) north-r. 

-ating on special 
'90 nrni (723 km) 

states, "1837 
3rticles 0.4 

030. 1906 
washdown 
mnal." 
I con- 

t reme 1 y 

irom Johnston 
.s approximately 

_I. 

CHECKMATE (Johnston Islanc ,. Underway en route 
to special surveillance stat A n  Island. The ship was 
approximately 340 nmi (630 km) .*st of the detonation. 

BLUEGILL Triple Prlme (Johnston 1. , 25 October, 2359). Underway 
in special surveillance station. .,e ship was approximately 450 
nmi (834 km) south of the detonation. 

CALAMITY (Johnston Island, 27 October, 0546). Underway en route t o  
special sucveillance station. The ship was approximately 90 nmi 
(167 )an) south of the detonation. 

HOUSATONIC (Johnston Island. 30 October. 0602). operating in spe- 
cial surveillance station. The ship was approximately 240 nmi (445 
km) south-southeast o€ the detonation. 

KINCFISH (Johnston Island. 1 November, 0210). Underway operating 
in special surveillance station. The ship was approximately 500 
nrni (927 km) south of the detonation. 

TIGHTROPE (Johnston Island. 3 November. 2130). Underway operating 
on special surveillance station. The ship was approximately 315 
nmi (584 km) south of the detonation. 

4 

6 

I 

1 
I 
I 

Radar plcket escort wlth a normal complement of 186. Conducted alc  and 1 
surface surveillance. Operational activities for each shot that i t  participated 

I 
-1 
I 

280 I 

in are sumartzed below. 

0 AM186 (Christmas Island, 25 April. 0646). Steaming on Station 
Alfa-2. The ship was approximately 260 nmi (482 km) north-northeast 
Of the detonation. 

AZTEC (Christmas Island, 27 April. 0702). Steaming independently 
on Station Alfa-2. 

0 TANANA (Christmas Island, 25 May, 0709). Steaming independently on 
Station Alfa-2. 

I 



- r a M  (contlnucd) U S S  F l n c h  ( O i R - 3 2 8 )  

BUMPING (Johnston rsland. 6 October. 0552). operating on special 
surveillance station. The shlp was approximately 390 nmi (723 km) 
south-southwest from the detonation. The log then states, "1837 
[hrs] changed course to 210. Radiation of alEa [sic] particles 0.4 
CPM on x scale oE alEa meter. 1847 changed course to 030. 1906 
activated water washdom system. . . . 1925 secured water washdown 
system. 1926 the ship was decontaminated. Al€a radiation normal." 
Considering the great distance from the detonation polnt. any con- 
nection between this Incident and the BUMPING test is extremely 
unlikely. 

0 CXAMA (Johnston Island, 18 Octobee. 0601). En route C K O ~  Johnston 
Island to special surveillance station. The ship was approximately 
280 nmi (519 km) north-northwest of the detonation, 

0 CHECKMATE (Johnston Island, 19 October, 2230). underway en route 
to special sucvelllance Station from Johnston Island. The ship was 
approximately 340 nmi (630 km) north-northwest of the detonation. 

0 BLUEGILL Triple Prime (Johnston Island, 25 October, 2359). Underway 
in syeclal surveillance station. The shlp was approximately 450 
n m l  (834 km) south of the detonation. 

0 CALAMITY (Johnston Island. 27 October, 0546). Underway en route to 
special survelllance station. The shlp was approximately 90 nmi 
(167 km) south of the detonation. 

0 HOUSATONIC (Johnston Island. 30 October. 0602). Operating in spe- 
cial surveillance station. The ship was approximately 240 nmi (445 
km) south-southeast of the detonation. 

0 KINGFISH (Johnston Island. 1 November. 0210). Underway operating 
In special surveillance station. The shlp was approximately 500 
nmi (927 km) south of the detonation. 

0 TIGHTROPE (Johnston Island. 3 November. 2130). Underway operating 
on special surveillance station. The ship was approximately 315 
nmi (584 km) south oE the detonation. 

USS Flnch (DER-328) 
D Radar picket escort with a normal complement of 186. Conducted air and 

surface surveillance. Operational actlvltles for each shot that i t  participated 
in are SutMMCiZBd below. 

. -  

0 ADOBE (Christmas Island, 25 April. 0646). Steaming on Station 
AlCa-2. The ship was approximately 260 nmi (482 km) north-northeast 
OE the detonation. 

0 AZTEC (Christmas Island. 27 April. 0702). Steaming independently 
on Station AlEa-2. 

0 TANANA (Christmas Island, 25 May. 0709). Steaming independently on 
Station Alta-2. 

I 
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- FInch (continued) USS Forrter (OER-334) 

0 WE (Christmas Island. 27 May. 0803). Steaming lndependently on 
Station Alfa-2. 

0 O W E  (Christmas Island. 17 June. 0701). Steaming independently 
from Papeete. Tahiti. to Christmas Island. At 0701 reportad viewing 
nuclear detonation. bearing 320°. distance 30 mi (56 h): how- 
ever. the ship - approximately 120 NPi (222 km) south of the 
detonation. 

0 STARFISH PrimS (Johnston Island. 8 July. 2300). Steaming indepen- 
dently en COUtC from Station Alfa-2 to 11°20'N. 168011)'W. The 
ship was approximately 320 nmi (593 h) south of the detonation. 

0 SUNSET (Christmas Island, 10 July. 0732). Steaming independently 
en route from Johnston Island test area to Station AlfA-2. The 

detonation. 

0 PAMLICO Khristmas Island. 11 July. 0637). Steaming en route to 
Station Alfa-2. The ship was approximately 225 mi (417 km) north- 
northwest of the detonatlon. 

ship was approximately 690 NPI (1,279 km) north-northuest of the 

Radar picket escort with a normal coiaplemnt of 186. Particlpatod in 
Johnston Island operatloru during October and November as target-raft tending 
ship and in Christmas Island operations as a navigational aid and search and 
rescue ship. Activities for the shots it participated In are sumarlzed below. 

0 ARKANSAS (Christmas Island. 27 April. 0702). Patrolling assigned 

0 WESTA (Christmas Island. 4 M y .  1005). Patrolling asslgned SAR 

0 WKON (Christmas Island. 8 m y .  0901). Patrolling assigned SAI? 

0 MESILLA (Christmas Inland. 9 nay. 0801). Patrolllng assigned Sal? 

e MUSKEGON (Christmas Island. 11 May. 0637). Patrolling assigned 91R 

0 ENCINO (Christraas Island. 12 May. 0803). Patrolling assigned sM( 

0 SYANEE (Christms Island. 14 May. 0622). Patrolling assigned SAR 

0 CHETCO (Christmas Island, 19 May. 0637). Patrolling assigned SAR 

0 Yeso (Christmas Island, 10 June. 0701). En route Pearl Harbor to 

SAR station. 230 nmi (426 bn) north. 

station. 265 mi (491 km) north. 

station. 235 nml (436 km) north of surface zero. 

station. 220 nmi (408 bn) north of surface zero. 

station. 220 mi (408 km) north of surface zero. 

station. 235 nmi (436 bn) north of surface zero. 

station. 225 mi (417 km) north of surface zero. 

station. 230 mi (426 km) north of surtace zero. 

assigned SAR station. 230 mi (426 km) north of surface zero. 
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F o r s t c r  (continued) USS FortiFx ( M S O  - 4 4 6 )  

! 

0 HARLEM (ChriSt-S Island, 1% June, 0637). Patrolling asslgned SAR 
station. 220 nmi (408 km) north-northwest of surEace zero. 

station. 250 mi (463 km) north OE surface zero. 

assigned SAR station (Johnston Island) to rendezvous wlth 'inch. 
320 nmi (593 km) south-southeast of surface zero. 

0 ANDROSCOGGIN (Johnston Island, 2 October, 0617). 50 nmi (93 km) 

0 BIGHORN (Christmas Island, 27 June, 0619). Patrolling asslgned SAR 

0 STARFISH Prim (Johnston Island. 8 July, 2300). En route from 

east of surface zero. 

0 BUMPING (Johnston Island. 6 October. 0552). 35 mi (65 km) north- 

0 CHAMA (Johnston Island. 18 October, 0601). 30 nmi ( 5 6  km) east of 

nest of detonation. 

detonation. 

0 CHECKMATE (Johnston Island, 19 October. 2230). 170 n m i  (315 km) 
southeast o €  detonation. 

0 BLUEGILL Triple Prime (Johnston Island. 25 October. 2359). 130 mi 
(241 km) southwest of detonation. 

0 CALAMITY (Johnston Island, 27 October. 0546). 31 mi (57 km) west 
OE detonation. At 0546 observed nuclear detonation. bearing 90°. 

0 HOUSAMNIC (Johnston Island, 30 October, 0601). Observed nuclear 
detonation. bearing 245O. distance 50 mi (93 km). 

0 KINGFISH (Johnston Island, 1 November. 0210). At 100 nmi (185 kin) 
southwest conducting a search tor instrumented rocket nosecones. 
Observed nuclear detonation. 

0 TIGHTROPE (Johnston Island. 3 November. 2130). 320 n m i  (593 km) 
northeast of detonation. Observed the detonation. bearing 225O. 

USS Fort Marion (LSD-22) 

Dock landlng ship wlth a normal complement of 326. Participated only In one 
shot (STARFISH Prime) at Johnston Island as a unit OE the Scientific Element 
( 8 . 3 . 6 . 4 ) .  At shot time (Johnston Island. 8 July. 2300). steaming independently 
on station bearing 9OT. distance 133 mi (246 km). observed detonation. visi- 
bility mohlentarily reduced to 4 nmi (7 km) due to glare. Continued to operate 
in sane area until 12 July. 

USS FOCtlEY (ESO-446) 

Ocean mlnesweeper with normal complement oE 74. Participated In Johnston 
Island operations during October and November as a unit of TE 8.3.2.4 (SurEace 
Recovery). The ship operated off KaUai about 700 mi (1.297 kml from shot area. 
For shot CHAMA (Johnston Island, 18 October. 06011, Fortify was moored at Pearl 
Harbor. At 1743 on 18 October underway for recovery operations off  Kauai. m- 
tiey had no potential for radiation exposure. 
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USS Frontler ( A D - 2 5 )  USS Gurke (00-783)  

US9 Frontier (AD-25) 

This ship was not assigned to JTF 8 and was either at Long Beach O r  P M C l  
Harbor during DOMINIC. One person was badged with a zero r-ding and may have 
been assigned for temporary duty or as an observer. 

Coastal minesweeper with a normal complement of 37. participated only In 
shot SWORDFISH In the Vela Program to study hydroacoustic propagation from an 
underwater detonation. Arrived In assigned Operating area 200 mi (370 km) off  
san Diego coast on 7 May. At shot time. lying to on station. approximately 170 
mi (315 km) from surface zero. Departed 12 May for the Naval Electronics 
Laboratory. 

Salvage ship with a normal complement of 120. Participated in Johnston 
Island operations during June and July as a Wilt Of TE 8.3.6.3 (Recovery unit). 
Departed Johnston Island on 10 July. During STARFISH Prime (Johnston Island, 
8 July, 2300). steaming In COlUmn formation with Arikara. Sioux. and w, 
which joined and ass& guide and tactical command in rendezvoucr area. The 
ship was approximately 25 mi (46 Ian) north of the detonation. At 2247 the 
rocket lifted off in the a i r .  and at 2300 the detonation occurred. Ten mlnutes 
later the ship proceeded to the recovery area. On 9 July at 0305 the pod was 
secured alongside Starboard quarter. The M X I ~ U ~  KadiatlOII reading of any pod 
was 2 R per hour. At 1500 discontinued nosecone -arch. 

Destroyer with a normal complement of 336. Element of the Area One (Christ- 
mas Island) Operations Unit. Operational activities €OK each shot that It 
participated in are summarized below. 

e ADOBE (ChtiStMS Island. 25 April. 0646). Steaming en route to 
Pearl Harbor from Christmas Island, approximately 700 nml (1.297 
Ian) northeast of the island. 

0 ENCINO (Christmas Island, 12 May. 0803). Steaming to ChriSt~s 
Island Zrom Pearl Harbor. approximately 700 nmi (1,297 km) north 
of ChtistMs Island. 

0 SUANEE (Christmas Island. 14 May, 0622). steaming tO Christws 
Island Erom Pearl Harbor. approximately 600 nmi (1,112 Ian) north- 
northeast of Christmas Island. 

0 METCO (ChKiStmaS Island. 19 May, 0637). Underway in patrol area. 
Observed nuclear test bearing 255O. distance 45 mi (83 Ian). 

e TANANA (Christmas Island. 25 May. 0709). Observed nuclear detona- 
tion. bearing approximately 2700. distance 55 nmi (102 h). 
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USNS Harrls C o u n t y  (T-LST-8222 

4 

NAPmRE (Christmas Island. 27 Xay. 0 8 0 3 ) .  Observed nuclear decom- 
tlon. bearing 68O. distance 42 nmi (78 km). 

ALMA (Christmas Island. 8 June. 0 8 0 3 ) .  Steaming independently on 
Christmas Island patrol. Observed nuclear detonation. bearing 
205O, distance 54 nmi (100 km). 

TRUCKEE (Christmas Island, 9 June, 0637). Steaming Independently 
on Christmas Island patrol. Observed nuclear detonation. bearing 
263O. distance 71 nmi (132 km). 

YESO (Christmas Island. 10 June, 0701). Steaming Jndependently on 
Christmas rsland patrol, approximately 120 nmi (222 km) 'west of 
the island. I 

Island patrol. At 0629 all topside personnel cook shelter: observed 
HARLEM (Christmas Island. 12 June. 0637). underway for Christmas i 

nuclear detonation. bearing 200°. range 40 nmi (74 km). 1 

RINCONMA (Christmas Island. 15 June. 0701). Steaming independently I 

on patrol approximately 125 nml (232 km) Erom Christmas Island. 

DULCS (Christmas Island, 17 June. 0701). Underway for Pearl Har- 
bor. Observed nuclear detonation. bearing 220°. range 200 nmi 
(371 km). 

PLTIT (Christmas Island. 19 June. 0601). steaming Erom Christmas 
Island to Pearl Harbor, approximately 1,000 nmi (1.853 km) north 
of Christmas Island. 

STARFISH Prime (Johnston Island, 8 July. 2300). Steaming lndepen- 
dently on patrol in station AlEa-2, at Christmas Island acea, 
approximately 950 mi (1.761 !urd southeast of Johnston Island. 

SUNSET (Christmas Island. 10 July, 0732). Steaming independently 
on Christmas Island patrol. approximately 230 nmi (426 km) north 
ot the island. 

PAMLICO (Christmas Island, 11 July. 0637). Steaming independently 
on Christmas Island patrol. Observed nuclear detonation on bearing 
175O. range 50 nmi (93 km). 
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USNS Harris County (T-LsT-822) 
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Tank landing ship with a complement of 43. Participared as a unit of the 
logistics and scientific element and as part oE the rollup phases for both 
Christmas and Johnston islands. operational activities Eor each shot that it 
particlpated in ace summarized below. 

0 ADOBE (Christmas rsland. 25 Aprll, 0646). Anchored oEf English 
Harbor Entrance. Fanning Island, approximately 180 nml (334 km) 
northwest o t  Christmas Island. 
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Harrls County (contlnued) 

0 AZTEC (Christmas Island. 27 April. 0702). Proceeding towards Wash- 
lngton Island. The ship w a s  approximately 160 nml (297 lan) north- 

0 ARKANSAS (Christmas Island. 2 m y ,  0902). Steaming en route to 
Pearl Harbor from Washington Island. The ship w a s  approximately 
540 nml (about 1.000 km) north of Christmas Island. 

0 MUSKEGON (Christmas Island. 11 May. 0637). steaming en route to 
Christmas Island from Pearl Harbor. The ship was approximately 780 

0 ENCINO (Christmas Island. 12 Hay, 0803). Steaming en route to 
Christmas Island from Pearl Harbor. The ship was approximately 585 
nmi (1.084 km) north of Christmas Island. 

0 SWANRE (Christmas Island. 14 Hay. 0622). steaming en route to 
Washington Island from Pearl Harbor. Tho ship was approximately 
225 nml (417 km) north of Christmas Island. 

0 CneTCO (Christmas Island. 19 M y ,  0637). Anchored off Christmas 
Island about 23 nml (43 km) from surface zero. At 0643 the blast 
waa heard. 

0 TANANA (Christma8 Island, 25 M y .  0709). Steaming t-rdo Pearl 
Harbor. The ship was approximately 315 nml (584 km) north of 
Chrlstmas Island. 

0 MmE (Christmas Island. 27 nay. 0803). Steamlng towards Pearl 
Harbor. The ship was approximately 705 nml (1.307 km) north of 
C h r i S t ~  Island. 

0 YE30 (Christmas Island. 10 June. 0701). Steaming en route from 
Pearl Harbor to Christmas Island With 43 crewmembers. The ship was 
approximately 990 nmi (1.835 lan) north of Christmas Island. 

0 HILRLG~ (Christmas Island. 12 June. 0637). steaming en route from 
Pearl Harbor to Christmas Island. The ship was approximately 540 
nmi (about 1,000 km) north of Christms Island. 

0 RINCONAOA (Christmas Island. 15 June. 0701). Anchored at Christmas 
Island about 30 nmi (56 km) from surface zero. 

0 D W K  (Christmas Island. 17 June, 0701). Anchored at Christmas 
Island about 23 nmi (43 km) from surface zero. 

0 P ~ T T  (Christmaa Island. 19 June. 0601). Proceeding towards Fanning 
Island With 43 crewaembers and 1 WSPHS (U.S. Pub11c Health Service) 
passenger. m e  ship was approximately 155 nmi (287 km) northwest 
of Christmas Island. 

0 OMYJ (Christmas Island. 22 June. 0701). Anchored off Christmas 
Island about 23 nmi (43 km) from surface zero. 
BIGHORN (Christmas Island. 27 June. 0619). Steaming en route to 
Pearl Harbor from Washington fsland. The ship was appcoximtely 
675 nml (about 1.250 lan) north of Christmas Island. 

WSt Of ChriStMS Island. 

(1.446 km) north Of Christmas Island. 
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Harrls C0unt.i (contlnucd) USS Harsavamoa ( A O - 1 1 5 )  

SUNStT (Christmas Island. 10 July. 0732). Anchored off Chrlscmas 
Island about 30 nml (56 km) from surface zero. 

PAXLICO (Christmas fsland. 11 July. 0637). Anchored off Christmas 
Island about 36 nmi (67 Inn) from surface zero. 

BUMPING (Johnston Island. 6 October. 0552). Steaming en route from 
Pearl Harbor to Johnston Island. The ship was approximately 180 
run1 (334 km) north of the detonation. 

CHAMA (Johnston Island. 18 October. 0601). Anchored j n  outer an- 
chorage. Johnston Island. about 130 nmi (241 km) from detonatlon. 

CHECKMATE (Johnston Island. 19 October. 2230). Steaming on assigned 
station from Johnston Island. The ship was approximately 80 nmi 
(148 Inn) south-southeast of detonation. 

BLUEGILL Triple Prime (Johnston Island. 25 October. 2359). Steaming 
on assigned station in formation wlth USS Swmnit Countv (LST-1146). 
The ship was 15 nml (28 km) south of detonation. 

CALAMITY (Johnston Island. 27 October. 0546). Proceeding within a 
10-nmi (18.5-km) radius of assigned Station. The ship was approxi- 
mately 120 nmi (222 km) north-northwest of the detonation. 

HOUSATONIC (Johnston Island. 30 October. 0602). Anchored in Turning 
Basin. Johnston Island. about 240 nml (445 km) from detonation. 

KINGFISH (Johnston Island. 1 November. 0210). Steaming on assigned 
station. Radiac monitor rounds were made on entire open weather 
deck and results were nii. The ship was approximately 40 nml (74 
km) south of the detonation. 

TIGHTROPE (Johnston Island. 3 November. 2130). Anchored in Johnston 
Island harbor about 20 nmi (37 km) from detonation. At 2145 radiac 
readlngs were taken of saltwater samples and results were nil. 

USS nassavamva (Ao-145) 

Oiler wlth a norm1 complement of 324. Element of Johnston Island opera- 
tions Unlt (TU 8.3.6). Participated only in Johnston Island shots. Operational 
activlties for each shot that it participated in are summarized below. 

0 BtIMPTNG (Johnston Island. 6 October. 0552). steaming to Johnston 
Island operations area. At 0815 sighted Johnston Island, 17 nml 
(31 km). No shot time position data available. 

CIIRMA (Johnston Island, 18 October. 0601). Underway off Johnston 
Island. Observed nuclear detonatlon. The ship was approximately 
180 nmi (334 km) north-northeast of the detonatlon. 

0 CHECKMATE (Johnston Island, 19 October, 2230). Steaming in Johnston 
Island operation area. Observed nuclear detonation. The shlp was 
approximately 130 nmi (241 km) north-northeast O C  the detonatlon. 
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Hassavarnoa (cont lnued)  (LST-821) 

BLUEGILL Triple Prime (Johnston Island. 25 October, 2359). Steaming 
independently on station 5-6. bearing 38O. 175 mi (324 km) from 
detonation. 

C A U I T Y  (Johnston Island. 27 October. 0546). Steaming en route to 
Pearl Harbor. approximately 570 mi (1.056 )an) north-northeast of 
the detonation. 

HOOSATONIC (Johnston Island. 30 OctObeC, 0602). Underway from Pearl 
Harbor en route to Johnston Island, Station 5-6. observed nuclear 
shot. The ship was approximately 520 mi (964 lan) north-northeast 
of the detonation. 

opratlons area 5-6. observd nuclear shot test. Bearing 110, 310 
mi (574 km) from detonation. 

TIGHTROPE (Johnston Island. 3 November. 2130). Steaming north of 
JOhMtOn Island. Observed nuclear test. The ship was approximately 
108 mi (200 km) north-northeast of the dotonation. 

KINGFISH (Johnston Island. 1 November. 0210). S t m l n p  in osslgned 

USS Henrv county (UT-824) 

Tank landing ship with a normal complemrnt of 266. Arrived Johnston Island 
6 October. Element of the Scientific Unit (TE 8.3.6.4). Participated only in 
Johnston Island shots. -parted th. island 8 NOvembar. OpKatiOMl actlvlties 
for each shot that it participated in are summarized belar. 

0 BUMPING (Johnston Island. 6 October, 05521. Steaming In company 
with Sunrnit County and Harris COUntv en route from marl Harbor to 
Johnston Island. abut 150 mi (278 km) northeast of detonation. 

0 CHAMa (Johnston Island, 18 Octobr, 0601). Steaming Independently. 
The ship was approximately 120 nmf (222 km) southeast of the 
detonation. 

0 CHECKMATE (Johnston Island, 19 October. 2230). Stwmlng indepen- 
dently on station 76 mi (141 km) west of Johnston Island. At 1432 
proceeded to new station. Ship reported sighting detonation bearing 
909. 100 mi (185 )an) from Johnston Island. A scientific report 
states ship was 82 mi (152 km) west of detOMtlOn (Reference 
C.2053). 

in scientiflc formation in company with Sunrmit County. The ship 
was approximately 13 mi (24 h) south-southwest oE the detonation. 

0 C A U I T Y  (JohnSton Island. 27 October. 0546). Steaming lndepen- 
dently. remaining within 10 mi (19 ka) of station. approximately 
140 nmi (259 km) northwest of detonation. 

0 !4OUSATONIC (Johnston Island. 30 October. 0602). Mchored at Inner 
Harbor. Johnston Island, about 240 mi (445 km) northeast of 
detonation. 

0 BLUEGILL Triple Prim (Johnston Island, 25 October, 2359). Sts?aIiIlng 
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Henry County (continued) USS Hltchltl ( A T F - 1 0 3 )  

0 KINGFISH (Johnston Island. 1 November, 0210). Steaming lndepen- 
dencly on station. At 0210 the ship reported observing nuclear det- 
onation. distance 65 nmi (120 km). bearing 190°T to surface zero. 
A scientific report places ship 43 nml (80 km). bearing 12.5OT 
from surface zero (Reference C.2053). 

0 TIGHTROPE (Johnston Island. 3 November. 2130). Stealng indepen- 
dently on assigned station. The ship was approximately 6 nmi (11 
km) north of detonation. 

USS Hitchiti (ATF-103) 

fleet ocean tug wlth ii normal complement of 85. Member oE the Scientific 
Element (TE 8.3.6.4). Anchored at Johnston Island 17 October and departed 
7 November. Operational iictivities For each shot that it participated In are 
summarized below. 

BUMPINC (Johnston Island, 6 October, 0552). Underway lndependently 
en route from Pearl Harbor €or special operation. No position data 
available. 

CHAMA (Johnston Island. 18 October. 0601). Underway lndependently 
to station S-7.  The shlp was approximately 300 nmi (556 km) north 
of the detonation. 

c H E C ~ T E  :Johnston Island. 19 October. 2230). Underway indepen- 
dently in operational area, 102 nml (300 km) from Johnston Island. 
The ship w a s  192 nmi (356 km). bearing 10°T from the detonation 
according t o  a scientific report (Reference C.2053). 

BLUEGILL Triple Prime (Johnston Island. 25 OCtOhK. 2359). Underway 
independently on station 5-7 .  bearing 10°T. 135 mi (250 Ian) Prom 
detonation. A Sclenti€ic report (Reference C.2053) places ship 76 
nmi (141 kin). bearing 1 0 9  from surface zero. 

CALAMITY (Johnston Island, 27 October. 0546) .  Underway indepen- 
dently on station 9-7. approximately 225 nmi (417 km) north- 
northwest of the detonation. 

HOUSATONIC (Johnston Island. 30 October, 0602). Underway lndepen- 
dently en route to station 9-7. approximately 360 nmi (667 km) 
north-northeast of the detonation. 

KINGFISH (Johnston Island, 1 November, 0210). Underway lndepen- 
dently In operotlng area 5 - 7 .  bearing lo-. 175 nmi (324 )aa) from 
detonation. 

TIGHTROPE (Johnston Island, 3 NOVCmbef, 2130). Underway indepen- 
dently in operating area 5 - 7 ,  bearing 109. 55 n m i  (102 km) from 
detonation. 



J USS HoDeuell (DO-681) USS Iuo JIM (LPH-2)  

US9 HO-1 1 (DD-681) 

Destroyer with a notmal complement of 319. Participated as an element of 
the sWRDFISH operational Unit (N 8.9.3). During SIJORDFISH (370 nmi C685 km] 
off San Dlogo. 11 Ray. 1300). HODOwell W a s  approximately 4,025 yards (3.7 km) 
from surface zero. bearing 2 0 0 9 .  At about H+10 minutes the ship began 
searching for submarine simulators and continued for 1 hours. Except for MU- &. which was part of the target array and whose CK- had evacuated before 
the shot. the ship was the nearest to surface zero. ~ h .  bass surge did not 
initially reach Ho-1 1 but Shortly after the shot. the sh:p "cut through" 
the formation to search €OK SlWlatOCS. Exposures (Table 24) do not shov any 
significant effects of these ruaneuvers. 

US5 Hornet (cVS-12) 

This ship was not assigned to JTF 8 and operate3 either of€ California or 
Pearl Harbor during WWINIC. It W a s  OKigiMlly scheduled to Operate in open 
seas south of nawaii as a ship platform for scientific instrumentation. m e  
change in concept of operation from open seas tests to Concurrent tests at 
Christmas and Johnston 1SlandS Cawed the tO~lnatlOn Of Ship Work and the 
reconversion of the ships. One perron was badged with a 0.021 R reading and 
was probably assigned to JTF 8 on temprary duty (Reference C.1.B. p. C-3) .  

Ocean minesweeper with a normal complment of 72. Element of the Land Based 
Naval A i r  Unit (TU 8.3.2). The ship engaged In surveillance and patrols off 
Kaual Island. Hawaii. operational activities for each shot that it particlpated 
in -re restricted to an area about 700 mi (about 1,300 !an) from shot sites. 

WSS Inflict (-456) 

Ocean minesweeper with a normal complement of 72. The ship was never in 

at Johnston Island. the ship operated out of Fear1 Harbor as an element of TE 
8.3.6.6. Inflict was involved in underwater measurements of electromagnetic 
signals (Project 7.1). The only Shot observe3 was STARFISH Prim2 (Johnston 
Island. 8 July. 2300). At 2302 streaming spsclal antenna equipment. Observed 
nuclear detonation. bearing 265O. To above hOKlZOn, distance approximately 
750 mi (1,390 km) northeast of Johnston Island. 

the ChrlStIMS-JOhMton Island danger area. FOC mSt Of JUne and July oparations 

Amphibious assault ship with a normal complement of 594. Element of Area 
TWO (Johnston Island) Operation Unit (Tu 8.3.6). Arrived first time at Johnston 
Island 29 April. Participated only In the June and July Johnston Island events 
as the evacuation ship and was never in ChKlStmdS Island danger area. Lett 
Johnston Island 26 July. Operational activities for each shot it participated 
in are sunmarlzed belov. 
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IWO Jlma (continued) USS Jenklns ( 0 0 - 4 4 7 )  

STARFISH (Johnston Island. 19 June. 2240). At 1719 underway for 
STARFISH position. 310°T. 12.5 nmi (23.2 km) from Johnston IS- 
land. on 20 June from 0000 to 0400 steaming on station; at 1332 
underway to Pearl Iiarbor. 

underway from Pearl Harbor to Johnston Island. On 3 July at 0755 
anchored south of Johnston Island. On 8 July at 1636 underway from 
Johnston Island anchorage for assigned station approximately 
35OT. 17.5 mi (32.4 km) from Johnston Island (545 evacuees 
aboard). Observed shot STARFISH. On 9 July at 0825 anchored south 

land evacuees. At 1559 underway for Pearl Harbor. 

STARCTSH Prime (Johnston Island. 8 July, 2300). On 1 July at 1052 

Of Johnston Island. AC 0855 commenced debarkation Of Johnston IS- 

USS Jenkins (DD-447) 

Destroyer with a normal complement OC 273. Element of Johnston Island 
Operations Unit. Was never In Christmas Island danger area. Departed Johnston 
Island 4 November. No exposure data are available. operational activities €or 
each shot that it participated in are summarized below. 

STARFISH Prim (Johnston Island. 8 July. 2300). Steamlng indepen- 
dently on assigned station in Johnston Island nuclear test area. 
Approximately 500 nmi (927 km) northeast oE the island. 

CHAWA (Johnston Island. 18 October. 0601). steaming to Johnston 
Island assigned station, approxlnately 450 mi (834 Ian) northeast 
of detonation. 

CHECKMATE (Johnston Island. 19 October. 2230). Steaming indepen- 
dently to assigned station in Johnston Island nuclear test area. 
Observed nuclear detonation, bearing 223OT €corn the detonation, 
approximately 400 mi (741 kin). 

BI.lJFCrLL Triple Prime (Johnston Island. 25 October,. 2359). Proceed- 
ing to new surveillance statlon. bearing 27.0°. distance 385 nmi 
(713 kin) from Johnston Island. 

CALAUITY (Johnston Island, 27 October. 0546). Steaming on Stdtlon 
southwest of Johnston Island. observed nuclear detonation. bearlng 
082OT. distance 350 mi (649 kin). 

HOUSATONIC (Johnston Island. 30 October. 0602). Steaming on station 
in the Johnston Island nuclear test danger area. beacing 180°T. 
300 mi (556 kin) from Johnston Island. Observed nuclear detonation, 
bearing 300°T. approximately 200 nmi (370 kin). 

KINGFISH (Johnston Island, 1 November. 0210). Steaming to intercept 
Llbcrian merchant ship NaDier within Johnston Island test danger 
area. Observed nuclear detonation bearing 1809, approximately 
550 mi (1.019 kin). Clouds obscured the fireball. 
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Jenklns ( c o n t l n u e d )  

0 TICWTROPE (Johnston Island. 
statlon, bearlng 315O. dist. 

COV8red by low clouds. 
Observod d8tOMtiOn on hoc1 

USS JeKomb County (LST-848) 

Tank landing ship with a nor 
(Mobile Logistics Unit). Pacticip 
and also in the rollup phase. but 
During STARFISH Prime (Johnston I 
participated in. Jerom County was 
approximately 25 nml (46 km) nottt 
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XI. 
11. 

Tu 8.3.3 
February 
ng shots. 
: that it 
ing area. 

USS Lansins (DER-388) 

Radar picket escort with a normal complemsnt of 186. Element of the Surface 
Surveillance Unit (TE 8.3.6.1). Arrived Johnston Island on 27 September and 
departed for Pearl Harbor 24 October. Operational actlvitles for each shot 
that it participated in are sumnrarized below. 

0 ANDROSCOGOIN (Johnston Island. 2 October. 0617). Underway on sta- 
tion 10%. 170%. observed nuclear detonation. bearing 350%. 
The ship was approximately 240 mi (444 km) south-southmst of the 
dstonation. At 0711 underway for observation station 3-2. At 1237 
launched weather balloon. 

0 BUMPING (Johnston Island. 6 October. 0552). Patrolling survell- 
lance statlon. The ship was approximately 285 mi (528 km) south- 
southeast of the detOMtlOn. Obs8cved nuclear d8tOnatiOn bearing 
350%. 

0 (Johnston Island. 18 October. 0601). Independently patrol- 
ling station 11%. 165%. approximately 315 mi ,(584 lan) south- 
southeast of the detonation. 

0 CHECKMATE (Johnston Island. 19 OCtobQt. 2230). Undomay ind8-n- 
dently on way to survelllancc statlon. approximately 430 mi (797 
km) south of the detonation. Observed nuclear blast. b8aring 5%. 

US5 Liwn (ATP-85) 

Fleet ocean tug with a normal complement of 85. Participated in Vela Proj- 
ect for shot SWORDFISH. Operational actlvltl8s for each shot that it particl- 
pared in are summarized below. 

0 SWORDFISH (370 I’m1 [685 kml Off coast Of S M  Disgo. 11 May. 1300). 
Underway independently about 800 mi (1.483 km) west of shot SWORD- 
FISH. A t  1414 underway t 0  Pearl Harbor. 
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0 TIGHTROPE (Johnston Island, 3 November. 2130). Steaming on assignocJ 
station. baring 315O. distance 320 mi (593 km) from detonation. 
Observed detonation on horizon, bearing 1389. Fireball partially 
covered by low clouds. 

USS Jerome County (LST-848) 

Tank landing ship with a normal complement oC 266. Member of TU 8.3.3 
(Mobile Logistics Unit). Participated in Christmas Island survey in February 
and also in the rollup phase. but was not in the Christmas Island during shots. 
During STARFISH Prim (Johnston Island, E July. 2300). the only shot that it 
participated in. Jerome County was underway for Johnston Island operating area. 
approximately 25 nml (46 km) north of detonation. 

m s  Lansinq (DER-388) 
Radar picket escort with a normal complembnt of 186. Element of the Surface 

Surveillance unit (TE 8.3.6.1). Arrived Johnston Island on 27 September and 
departed €or Pearl Harbor 24 Octokr. Operational activities for each shot 
that it participated In are s~tmmarized below. 

0 ANDROSCOCCIN (Johnston Island, 2 October, 0617). Underway on sta- 
tion 10%. 170%. Observed nuclear detonation. bearing 3509. 
The ship was approximately 240 nml (444 km) south-southeast of the 
detonation. At 0711 underway for observation station 5-2. At 1237 
launched weather balloon. 

0 BUWINC (Johnston Island, 6 October. 0552). Patrolling surveil- 
lance station. The ship was approximately 285 mi (528 Ian) south- 
southeast of the detonation. Obsecved nuclear detonation baring 

0 CM (Johnston ~sland. 18 October, 0601). Independently patrol- 
ling station 11%. 165%. approximarely 315 nmi ..(584 Ian) south- 
southeast of the detonation. 

0 CHECKMATE (Johnston Island, 19 October. 2230). underway indepen- 
dently on way to surveillance station. approximately 430 nmi (797 
km) south of the detonation. Observed nuclear blast. bearing 5 9 .  

350oT. 

v5S Limn (ATP-85) 

Fleet ocean tug with a normal complemPnt of 85 .  Participated in Vela Proj- 
ect for shot SWORDFISH. Operational activities Cor each shot that it partici- 
pated in are srrmaarized blow. 

0 SWORDFISH (370 nml [685 Icm] off coast of San Dicgo. 11 Way. 1300). 
Underway independently about 800 mi (1.483 Ian) west oC shot SWORD- 
FISH. At 1414 underway to Pearl Harbor. 
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(continued) USS Yaddax (OD-731) 

CHECKHATE (Johnston island. 19 October, 2230). underway indepen- 
dently to Johnston Island. approximately 660 nmi (1.223 km) north- 
northeast oE the detonation. 

BLUEGILL Triple Prime (Johnston Island, 25 October, 2359). Underway 
independently for deslgnated area, approximately 40 nmi (74 km) 
north-northeast oE the detonation. 

CALAMITY (Johnston Island. 27 October, 0546). Anchored in turnjnq 
basin, Johnston Island, about 1.10 nml (259 km) northwest o€ 
detonation. 

HOUSATONIC (Johnston Island, 30 October, 0602). Underway Jnde- 
pendently en route to Christmas Island Erom Johnston Island. The 
ship was approximately 615 nmi (1.140 km) south-southeast oE the 
detonation. 

KTNCFTSH (Johnston Island. 1 November. 0210). Underway en route to 
Christms Island from Johnston Island. The ship was approximately 
975 nmi (1.807 km) south-southeast of the detonation. 

TIGHTROPE (Johnston Island. 3 November. 2130). Anchored oEE Bridges 
Point. Christmas Island. 

USS Lovalty (14~0-4571 

Ocean minesweeper with a normal complement of 75. Member of 'rE 8.3.6.6. 
with InElict. The ship was not in the Johnston-Christmas Islands danger areas 
during DOMINIC. Lovalty participated in Project 7.1, Underwater Measurements 
of Electromagnetic Signals. 

US3 Maddox (DD-731) 

Destroyer with a complement of 219. Pacticipated only in shots SWOROFISH 
and FRIGATE BIRD as part oE the surveillance unit centered around the anti- 
submarine warfare support aircraft carrier, Yorktown. Departed Long Beach on 
26 April €or the FRIGATE BIRD operating area. Operational activitles for each 
Shot that it participated in are sunmarlzed below. 

FRIGATE BIRD (Christmas Island, 6 May. 1430). Steaming in company 
with Task Group 8.8 composed oE Norton Sound. CARDIV 19. Destroyer 
Division 232, and Ethan Allen. At 1417 the Polaris misslle was 
launched Erom Ethan Allen. Maddox was 2.000 yards (1.8 km). bearing 
333% from the submerged submarine. Approximately 6 hours aEter 
the detonation. HaddoX was detached from the FRIGATE BIRD Task 
Group and proceeded to SWORDFISH operating area. 

SWORDFISH (370 nmi [a85 kin] oEf San Diego. 11 May. 1300). Steaming 
in special operating area, approximately 5.000 yards (4.6 km) Erom 
surface zero, bearing 217%. At 1301 the ship experienced the 
Shock wave from the blast, but no damage was reported. An hour 
aEter the shot the ship took station north of Yorktown and held it 
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Uaddox (contlnued) 
.~ 

USS Marshall (00 -676)  

for several hours. Later In the afternoon Maddox was detached from 
the task group and steamed for Long Beach. arriving the next 
afternoon. 

v99 Marshall (DD-676) 

Destroyer with a normal complement of 319. Element of thc Surface Surveil- 
lance Unit. operational activities for each shot that Marshall participated In 
are suarmarlzed bel-. 

0 A M W ?  (Christmas ISland. 25 April. 0646). Steaming independently 
in area Alfa-3. No position data available. 

0 Ajpp!X  (Christmas Island. 27 April. 0702). Steaming Independently 
from Christmas Island to station A-4. approximately 40 mi (74 km) 
southwest of detonation. 

0 ARKANSAS (Christmas Island. 2 May. 0902). Steaming Independently 
in surveillance station A-3, approximately 210 nmi (389 km) north- 
east of Christmas Island. 

QUESTA (Christmas Island, 4 May. 1005). Steaming lndependently in 
Christmas Island surveillance area A-3. approximately 25s nml (473 
lan) east of Christmas Island. 

dently in Christmas Island surveillance station A-3, approximately 
500 nmi (927 lan) southvest of the detonation. 

0 YUKON (Christmas Island, 8 May, 0901). Steaming independently en 
route to Pearl Harbor. approximately 885 mi (1.640 km) north of 
Christmas Island. 

0 FRIGATE BIRD (Chflbtm Island. 6 1430). Steaming indepen- 

0 TANANA (Christmas Island, 25 May. 0709). Undernay 120 mi (222 km) 
north of surface zero. 

NANBE (Christmas Island. 27 M y .  0803). Steaming independently in 
Christmas Island surveillance area A-3. No position data available. 

0 ALMA (Christmas Island, 8 June, 0803). Steaming Independently in 
Area I (Christmas Island) station A-2. approximately 230 nml (426 
km) north of the detonation. 

0 TRIXKRE (Christmas Island, 9 June, 0637). Steaming Independently 
in Christmas Island surveillance area 1. station A-2. approximately 
230 nmi (426 km) north of the surface zero. 

0 YESO (Christmas Island, 10 June. 0701). Steaming independently in 
Christmas Island surveillance area 1. station A-2. approxlIMtely 
230 mi (426 km) north of the detonation. 

Island about 30 nmi (56 km) from surface zero. 
0 HARLEM (Christmas Island, 12 June, 0637). Anchored at Christmas 
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.Yar s ha 11 ( c o n  t 1 nued ) USS John S .  :4cCaln ( O L - 3 )  

0 RINCONADA (Christmas Island. 15 June. 07C1). Steaming Jndependently 
within Johnston Island danger area IT. to point bearing 135OT. 
distance 720 nmi (1.334 km) north-northwest of Christmas Island. 

0 DULCE (Christmas Island. 17 June. 0701). Steaming Independently to 
rendezvous with chemunq to take on fuel. The ship was approximately 
900 nmi (1.668 km) north-northwest of Christmas Island. 

dently in Johnston Island danger area an station. approximately 
400 nmi (741 h) southeast of the detonation. 

0 STARFISH PCtme (Johnston Island. 8 July. 2300). Steaming Jndepen- 

USS Mataco (ATF-86) 

Fleet ocean tug with a norm1 complement of 97. Element of Johnston Island 
Operatlons Unit (TU 6.3.6). Operational activities that participated I n  
did not take i t  into the Christmas Island danger area. Mataco was not in the 
Johnston Island aced by the time of the flrst successful nuclear test, STARFISH 
Prime. 

US5 John 3. HcCain (DL-3)  

Frigate with a normal complement of 403. Element of the Johnston Island 
Operations Unit (TU 8.3.6). where it led pod recovery activities. Operational 
actlvlties for each s5ot that it participated in are summarized below. 

0 STARFISH Prime (Johnston Island. 8 July. 2300). steaming lndepen- 
dently approximately 25 mi (46 km) north of the detonation. 
Launched and tracked weather balloons at 0132. 0759. 1313. 1816. 
and Elred HASP rockets at 0106. 1236. At detonation time ship was 
steaming Wlth Arikara. GraDDle, and 2- 25 nmi (46 km) north of 
the shot. After shot proceeded independently to pod area. 

0 ANDROSCM;CIN (Johnston Island, 2 October, 0617). In Johnston Island 
area about 460 nmi (852 km) northeast of detonation. 

0 BUHPINC (Johnston Island, 6 October. 0552). Steaming in viclnlty 
of 15O45’N. 165OO’W. approximately 195 mi (361 km) east of the 
detonation. 

0 CHAm (Johnston Island, 18 October. 0601). Steamlng on assigned 
SAR/NAVAID station, approximately 270 mi (500 km) north-northeast 
of the detonation. A t  0601 made background radiation readings. 
conditions normal. 

0 CHECWTE (Johnston Island, 19 October. 2230). Steaming In company 
with Enqaae and Safequard. approximately 40 mi (74 km) north of 
the observed detonation. 

0 BLUEGILL Triple Prime (Johnston Island. 25 Dctober. 2359). Steamlng 
with Enaaqe and safeuuard in vicinity of Johnston Island. conduct- 
ing random barrier ASW patrol, approximately 35 nmi (65 km) north 
of the detonation. The next day recovered pod and transferred to 
mechanized landing craft (LcH). 
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(contlnued) USS Montlcello (LSD-35) 

CALARITY (Johnston Island. 27 October. 0546). Steaming en route to 
SAR/NAVXID station. apprOXlmatelY 180 nmi (334 h) northeast of 
the dotonation. 

0 HOUSAMNIC (Johnston Island. 30 October. 0602). Steaming on station 
for SWNAVAID. Sighted flash from detonation of nuclear device. 
bearing 220%. 440 mi (815 laa) from Johnston Island. 

0 KINGFISH (Johnston Island. 1 Novembsr. 0210). On 31 October arrived 
on Station at 1830. At 0000 Steaming in Company with Safequard en 
route to station bearing 330%. Ship about 50 mi (93 b) north- 
northwest of detonation. At 0155 rocket lifted off and detonation 
occurred at 0210. At 1631 completed recovery of mlsslle parts and 
Pods. 

a s  MedCeaal (sS-480) 
Submarine with normal complement of 76. Participated only in shot FRIGATE 

BIRD, along with Carboneco as TU 8.3.5 (PRIGATE BIRD Test Unit). No position 
information is available for the boat at shot ti-: however. Its planned sta- 
tion was on a bearing 0 9 .  25 nmi (46 laa) from the burst point. At periscope 
depth, Medreaal was outfitted with special instruments and cameras. Safety p r c  
cautlons were followed concerning viewing the detonation directly through the 
periscope. After photographs and instrument readings were obtained. technical 
observers were transferred to Southerland for return to Christmas Island. 

USS Moctobl (ATP-105) 

Uoctobi was not present in the test area durlng any shot. The ship made 
two supply trips in Mrch between Pearl Harbor and Christmas Island towing an 
open lighter. 

L!S nolala (ATP-106) 

Fleet ocean tug with a normal complement of 85. Participated only in shot 
SWORDFISH as the tculng ship for target array and in Projects 1.1 (Underwater 
Phenomena) and 1.2 (Surface P h e n m M ) .  Arrived In operating area 9 May and 
departed 12 May. On SWRDFISH D-day at 0655 a 4.200-yard (3.8-km) towline was 
connected to Bauoeu. At H-hour was heading 13%. bearing 342"T. 
6.750 yards (6.2 km) from surface zero. Blast from the explosion was felt, but 
no damage was reported for Molala. By 1929 towline was disconnected from 
BaUSell. 

us9 nonticello &So-35) 

Dock landins ship with a normal complement of 304. Member of TU 8.9.3 
(SYORDFISH operational Unit). TE 8.9.3.2 ( T d  Array Streaming Element) and 
TU 8.3.7 (Area One. Christmas Island Operatlng unit). Arrived at Christmas 
Island on 27 February and again on 28 Harch for preoperational activities. 
Participated during shot SWORDFISH in Projects 1.1 (UndeCWateC Phenomena) and 
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Montlccllo ( c o n t l n u c d )  - USS Munsce ( A T F - 1 0 7 )  

1.2 (Surface ehenomena) and also served as €lagship for CJTG 8.9. During the 
June and July operations at Johnston Island, i t  provided Christmas Island 
Logistic Support. Departed Christmas Island on 18 June. Operatlonal activities 
For each shot ace summarized below. 

SWORDFISH (370 mi la85 kml Off San Dlego. 1 1  May. 1300). At 0602 
ship maneuvered to maintain heading into wind. CJTG 8.9 left ship 
aboard Marine helicopter for Aqerholm. By 1156 ship was on statlon 
bearing 609. 9,000 yards (8 .2 km) with Bausell as a gulde. At 
1301 Aqerholm fired the rocket. Montlcello WdS 7.865 yards (7.2 
kin>, bearing 250° to surface zero at shot time. At 1301:15 first 
shock wave hit ship. From 2000 to 2400 maneuvered whlle recovering 
test equipment and units of the target array. 

RINCONADA (Christmas Island. 15 June, 0701). Anchored of€ Christmas 
Island. Observed nuclear explosion starboard side about 30 nml (56 
km) from surface zero. 

DUKE (Christmas Island. 17 June, 0701). Steaming independently 
outside the western boundary of Christmas Island danger area, 
approximately 350 mi (649 km) west of Christmas Island. 

PETIT (Christmas Island, 19 June, 0601). Steaming en route to Pearl 
Harbor. approximately 250 nmi (463 km) northwest of Christmas 
Island. 

US9 Samuel N. Moore (DD-747) 

lties 

a 

a 

Destroyer with a normal complement of 345. Participated in FRIGATE BIRD In 
the Destroyer Unit and in SWORDFISH in the destrover screen. Operational activ- 

€Or shots FRIGATE BIRD and SWORDFISH are s&rized bel&. 

FRIGATE BIRD (Christmas island, 6 May. 1430). Steaming lndepen- 
dently as TE 8.8.1.3 en route to rendezvous with TU 8.8.1 oEC coast 
oE Southern CaliEornia. approximately 750 nmi (i.390 km) north- 
northeast of detonation. 

SWORDFISH (370 mi [685 Inn] OF€ san Diego. 11 May. 1300). Steaming 
Independently as a unit of TE 8.9.4.2 on surveillance Station 15 
mi (28 km) east of Point Alfa. underwater explosion occurred, and 
base surge sighted 1809. range 3 nml (5.6 km). The ship was ap- 
proximately 7.170 yards (6.6 )on) Erom surface zero. 

VSS Munsee (ATP-107) 

Fleet ocean tug with a complement oE 73. laid moors and set up tar- 
get raEts for Christmas Island operations. Departed Christmas Island 5 June. 
Owrational activities for each shot that it participated in are summarlzed 
hlW. 
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0 ADOJ3E (Christmas Island. 25 April. 0646). Anchored off Christmas 
Island. Observed detonation. bearing 1509. 23 mi (43 km).  At 
1031 underway to surface zero and sank target raft. 

0 AZTEC (Christmas Island, 27 April. 0702). Anchored at Anchorage 8. 
Christmas Island. Observed blast. bearing 1499. distance 22.8 
mi (42.3 km). Radiation readings taken at 0712. 0728, 0748. 0848. 
and 0930 and reported normal. At 1059 underway for surface zero. 

0 ARKANSAS (ChristmaS Island. 2 Ray. 0902). Anchored at Anchorage B. 
Chrlstmsa Island. 28 nml (52 km) from Surface zero. At 1240 under- 
way for surface zero. 

0 QUESTA (Christmas Island. 4 Ray. 1005). Anchored at Anchorage 8. 
Christmas Island. Observed nuclear test. bearing 1 5 1 0 ~ .  approxi- 
mately 28 mi (52 km). 

0 YUKON (Christmas Island. 8 nay, 0901). Observed nuclear exploslon. 
bearing 159%. distance 23 mi (43 k m ) .  At 0930 no radiation de- 
tected. Underway at 1120 for surface zero. 

0 PIESILLA (Christmas Island. 9 May. 0801). Anchored at Anchorage 8. 
Christmas Island. Observed nuclear explosion. bearing 1499, dis- 
tance 23 mi (43 km). At 1013 underway for surface zero site. At 
1258 radiation readings negative in water and throughout ship. 

0 RIJSKEGON (Christmas Island. 11 Ray. 0637). At 0648 Cslcl observed 
nuclear explosion. bearing 150*. distance 23 mi (43 km).  Under- 
way at 0904 for surface zero. 

0 ENCINO (Christmas Island, 12 M y .  0803). Anchored at Anchorage B. 
Christmas Island. Observed nuclear blast, bearing 1539, range 
25 mi (46 Ian). At 1004 underway for surface zero. 

0 SUANEE (Christmas Island, 14 nay. 0622). Anchored at Anchorage B. 
Christmas Island. Observed nuclear explosion. bearing 1 4 8 9 .  dls- 
tance 23 mi (43 km). At 0910 underway for surface zero. At 1005 
no radiation In air or sea water. At 1202 rubber llferaLt cleared 
the stde with decontamination team and raft crew aboard. Target 
raft was cut adrift and was sunk. 

0 CHETCO (Christmas Island. 19 Ray. 0637). Anchored at Anchorage B. 
Christmas Island. Observed detonation. bearing 1519. range 23 
nmi (43 km). 

0 TANANA (Christmas Island. 25 Ray. 0709). Anchored at Anchorage B. 
Christmas Island. Observed nuclear explosion. bearing 1509. 
range 23 mi (43 km). At 0902 underway for surface zero. At 1030 
radiation count normal. At 1158 radiation reading on target raft 
was 0.00004 R/hr. 

0 W E  (Christmas Island. 27 Ray. 0803). Anchored at Anchorage B. 
Christmas Island. Observed nuclear explosion. bearing 1 5 0 9 .  
range 23 nmi (43 km). 

c 
H 
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- (conttnucd) USS Ncwcll ( D E R - 3 2 2 )  

0 ALMA (Christmas Island. 8 June, 0503). Underway €or San Dlego. 
approximately 1.062 mi (1.968 km) from Christmas Island. 

US9 Newell (DER-322) 

Radar picket escort ship With a normal complement of 186. Element of Area 
One (Christmas Island) operating Unit. Arrived at Christmas Island area in late 
march-early April. participated in Christmas Island operations and the June and 
July Johnston Island shots. Provided weather observations (Christmas rslandl 
and surveillance (Johnston Island). Left Johnston Island area on 25 July. O p e r -  
ational activities for each shot are summarlzed below. 

0 AWE6 (Christmas Island, 25 April. 0646). 650 nmi (1 ,205 km) 
northeast of Christmas Island at shot time: at 1500 identified 
radar contact as a Greek freighter. Launched and tracked weather 
balloons. 

0 A Z T K  (Christmas Island. 2? April. 0702). 650 nml (1.205 km) north- 
east at shot time: at 0803 set material cond?tion Zebra; at 0841 
set material condition Yoke: at 0845 secured from general quarters: 
launched weather balloons and made bathythermograph (BIT) drops 
throughout day: on 29 April at 1612 moored Pearl Harbor. 

0 TANANA (Christmas Island. 25 may, 0709). On 21 May at 1503 underway 
from Pearl Harbor: on 23 May at 0812 condition Zebra set through- 
out the ship: at 0832 secured from general quarters. On 25 May at 
shot tlme steaming 650 nmi (1.205 km) northeast Christmas Island: 
launched and tracked weather balloons. made B/T drops duaring day. 

0 N A m E  (Christmas Island. 27 May. 0803). Steaming 600 nmi (1.112 
km) northeast of Christmas Island: launched weather balloons and 
made bathythermograph drops during day: on 29 May at 0813 anchored 
in London Harbor. Christmas Island. 

0 A m  (Christmas Island. 8 June, 0803). On 7 June at 1346 identified 
radar contact as Japanese Pishing trawler: on 8 June steaming about 
750 nml (1,390 km) northeast of ChrisLmas Island: launching weather 
balloons and making bathythermograph drops periodically. 

0 T R U C K ~  (Christmas Island, 9 June, 0637). At shot time steaming 
700 nmi (i.297 Ym) northeast oE Chr1r;tmas Island: launched and 
tracked weather balloons throughout the day. 

0 YESO (Christmas Island. 10 June. 0701). At shot time 700 mi i1.297 
km) northeast of Christmas Island: launched and tracked weather 
balloons throughout the day. 

0 HARLEM (Christmas Island. 12 June. 0637). On 11 JUne identified 
radar contact as a PZV; on shot day no position data given. but 
estimated apgroximtely 700 nmi (1.297 km) northeast of shot Slte: 
on 13 June at 0120 identiCied contact as fishing trawler: at 0800 
exercised crew at general quarters: at 0803 set material condition 
Zebra: at 0830 set RBC Condition circle Ullliam: at 0910 §et mate- 
rial condition Yoke: at 0917 secured from general quarters. 
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O'Bannon (contlnued) USS Paqe County ( L S T - 1 0 7 6 )  

0 KINGFISH (Johnston Island. 1 November, 0210). Steaming indepen- 
dently on station, northeast of Johnston Island, approximately 600 
nmi (1.112 km) northeast o€ detonation. Observed nuclear explosion. 

uss Paae county (LST-1076) 
Tank landing ship wlth a complement of 111. The ship transported cargo be- 

tween islands and engaged tn island reconnaissance. Departed Christmas Island 
on 28 July. Operational activities for each shot are summarized below. 

0 ADOBE (Christmas Island. 25 April. 0646). Steaming en route to 
Christmas Island. approximately 200 nmi (371 km) northeast of the 
surface zero. 

0 AZTEC. (Christmas Island, 27 April, 0702). Anchored off Christmas 
Island about 23 nmi (43 km) €rom surface zero. 

0 ARKINSAS (Christmas Island. 2 m y .  0902). At 0903 off Wastilngton 
Island, approximately 250 nmi (463 km) northwest oE Christmas 
Island. 

0 QUEST?+ (Christmas Island. 4 May, 1005). At 0845 OPE Fanning Island. 
approximately 150 nmi (278 km) northwest of Christmas Island. 

0 FRTCITE BIRD (Christmas Island. 6 May, 1430). Steaming 2 nrni (3.7 
km) o€E the western coast oE Fanning Island. approximately 150 nml 
(278 km) northwest of Christmas Island. 

0 YUKON (Christmas Island, 8 May. 0901). Steaming of€ Fanning Island. 
approximately 150 nmi (278 km) northwest oP Christmas Island. 

0 MEST1.I.A (Christmas Island, 9 May. 0801). Steaming of€ Fanning Is- 
land. approximately 150 nmi (278 h) northwest of Christmas Island. 

0 MISKECON (Christmas Island, 11 May. 0637). Steaming en route from 
Christmas Island t o  Fanning Island, approximately 150 nrni (278 h) 
northwest of Christmas Island. 

0 ENCINO (Christmas Island, 12 May, 0803). steaming for Washington 
18land. NO position data available. 

0 ALKA (Christmas Island, 8 June, 0803). steaming en route to Christ- 
mas Island, approximately 100 nmi (185 km) north of detonation. 

0 TRVCKEE (Christmas Island, 9 June, 0637). Anchored OEE Christmas 
Island about 23 nmi (43 km) north of detonation. 

0 YESO (Christmas Island, 10 June, 0701). Anchored off Christmas 
Island about 30 nml (56 km) north of detonation. 

0 HARLm (Christmas Island, 12 June, 0637). -Underway to Fanning 
Island. At 0523 the ship was approximately 14 nmi (26 km) €corn 
Fanning Island. 

0 RTNCONADA (Christmas Island, 15 June. 0701). Anchored off Christmas 
Island about 30 nmi (56 h) north of surface zero. 
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P c t r a r c a  (continued) USS P o l n t  Deflancc ( L S D - 3 1 )  

0 HOUSATONIC (Johnston Island, 30 mtober. 0602). Steaming on as- 
signed station for special project. The ship was approximately 180 
mi (334 km) north of the detonation. 

0 KIMFISH (Johnston Island. 1 November. 0210). steaming on assigned 
station For special project. The ship was approximately 160 nml 
(297 km) northwest of the detonation. 

0 TIGHTROPE (Johnston Island. 3 Novercber. 2130). Steaming on assigned 
station €or special project. The ship was approximately 190 nmi 
(352 km) west of the detonation. 

USNS Point Barrow (T-AW-1) 

NSTS dock cargo ship with a norm1 complement O F  67. Member of the Scien- 
tific Element (TE 8.3.6.4). Participated in collup operations €or Christmas 
Island. which were completed by 17 August. On 12 December Point Barrow returned 
to Johnston Island For the rollup phase. No log has been located for the ship. 
however. some of its activities were documented and are sununarited below. 

0 STFd?fTSH Prime (Johnston Island. 8 July. 2300). Steaming on scien- 
tific station. 153 nmi (284 km). bearing 279.3OT from blast. 

0 CHECKNATE (Johnston Island. 19 October. 2230). Steaming on sclen- 
tific station. 94 nmi (174 kn). bearing 8 . 5 9  from blast. 

0 BLUEGILL Triple Prime (Johnston Island, 25 October. 2359). Steam- 
ing on scientific station. 16 nmi (30 km). bearing 185.8OT from 
blast. 

0 KINGFISH (Johnston Island. 1 November. 0210). Steaming on scien- 
tific station. bearing 187.2OT. 35 mi (65 km) Erom blast. 

0 TIGHTRODE (Johnston Island. 3 November. 2130). Steaming on scien- 
tific station. bearing 249. 7 mi (13 )an) from blast. 

USS Point Defiance (LSD-311 

Dock landing ship with a normal complement of 766. Participated in island 
reconnaissance before the June-July operations at Johnston Island, during the 
operations pause from August through September. and during rollup phase. No 
exposure data are available: however, known ship activity does not suggest 
that it was placed in any potential exposure areas during DOMINIC. 

The ship departed Pearl Harbor on 19 January and conducted a sur-vr?y of 
Baker. Jarvis. and Mnlden Islands. It departed Christmas Island on 22 January. 
picking up 13 military and civilian passengers by helicopter and then travel- 
ling to Jarvis Island (23 January), canton Island (25 January). Baker Island 
(26 January). Howland Island (27 January). and Canton Island (28 January). On 
28 January the visitors departed the ship while at Canton Island. Ship departed 
for Pearl Harbor on 29 January. arrlving 1 February. I 
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YUKON (Christmas Island. 8 May, 0901). on special operations south 
of Chrlstmas Isl~id. approximately 100 nml (185 km) south of sur- 
face zero. 

nESTI.1.A (Christmas Island, 9 May, 0801). On speclal operations east 
of Christmas Inland. approximately 150 mi (278 h) from surface 
zero. 

MUSKEGON (Christmas Island. 11 May. 0637). Steaming on Special 
operations east of Christmas Island, approximately 150 nml (278 
km) from surface zero. 

& K I N O  (Christmas Island, 12 May. 0803). Steaming on special oper- 
ations south of Christmas Island, approximately 120 nml (222 km) 
from surface zero. 

SWANKS (Chrlstmas Island, 14 May, 0622). Steaming east of Christmas 
Island on Special operations, approximately 135 nmi (250 km) north- 
east oE sureace zero. 

CHETCO (Christmas Island. 19 Hay. 0637). Steaming on speclal oper- 
ations northeast of Christmas Island. approximately 60 nmi (111 
km) north of surface zero. 

RINCONADA (Christmas Island. 15 June, 0701). Steaming en route to 
Christmas Islanb. The ship was approxlmately 600 nmi (1.112 km) 
north of Christmas Island. 

DUICE (Christmas Island, 17 June, 0701). Steaming south of Chrlst- 
mas Island. approximately 55 nmi (102 km) southwest of surface 
zero. 

PRTrT (Christmas Island, 19 JuneI 0601). Steaming east of Chrlstmas 
Island, no pasicion data glven. At 0819 anchored at Christmas 
Island. 

mas Island, approximately 45 nmi (83 km) north o€ surface zero. 

BIGHORN (Chrlstmas Island. 27 June, 0619). Steaming south OE 
Christmas Island, approxlmtely 80 nmi (1.18 km) souchwest o€ suc- 
Eace zero. 

BI.lImWNE (Christmas Jsland. 30 June. 0621). Steamlng southwest of 
Christmas rsland, approximately 120 nmi (222 kea) southwest of sur- 
face zero. 

SUNSET (Chcistmas Island, 10 July, 0732). Steaming south of Christ- 
mas Island. approximately 80 nmi (148 km) south of surface zero. 

PAMLICO (Chrlstmas Island, 11 July, 0637). Operating independently 
on patrol north of Christmas Island, approximately 45 nmt (83 la10 
northwest of? surface zero. 

OTOWI (Christmas Island, 22 June, 0701). Underway north OE Christ- 
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USS P r e s t o n  ( 0 0 - 7 9 5 )  
. .  

USS P r t n c e t o n  ( L P H - 5 )  

USS Preston (OD-795) 

Destroyer with a normal complement of 320. Participatd only In shots 
FRIGATE BIRD and SWORDFISH on surveillance patrols and also as M element of 
the Destroyer unit (TU 8.8.2). Departed operating area on 11 m y .  Operational 
activities for shots FRIGATE BIRD and SWORDFISH are summarized below. 

0 FRIGATE BIRD (Christmas Island. 6 play. 1430). At 0705 rendezvousd 
with Ethan A 1  len. At 1430 Preston's position was PO-, 2.000 
yards (1.8 km) from Ethan Allen. 

0 SWORDFISH (370 mi C685 kml from San Diego. 11 play. 1300). At 1110 
proceeded to take station for SWORDFISH, approximately 4.730 yards 
(4.3 h) f r m  surface zero. bearing 3009. heading 15O. shock 
caused some damage to ship equipment. 

m s  Princeton (LPH-5) 
Amphibious assault ship with a nOm%l complement of 3.448. Participated ln 

Flagship Element (TE 8.3.6.0) and provided JTF 8 Operations Control Center. 
Oeparted Johnston Island 4 November. Operational activities for each shot that 
it participated In are surm~rlzed below. 

0 ANDROSMGOIN (Johnston Island. 2 October. 0617). Underway In as- 
signed area east of surfaco zero. NO posltion data available. but 
at 1200 It was 120 mi (222 km) from detonation. Observed nuclear 
detonatlon. bearing 2709. 

nation. bearing 1359. distance 40 mi (74 km). 

0 c m  (Johnston Island. 18 October. 0601). At 0245 arrived at psi- 
tion off marker 9z-2. maintaining a racetrack pattern east of sur- 
face zero at a distance greater than 30 nmi (56 km). Two hours 
after the detonation ship was 70 mi (130 km) from surface zero. 

0 CHecKFIATE (Johnston Island. 19 October. 2230). Observed nuclear 
blast overhead from a point 10 mi (19 km) northeast of Johnston 
Island. approximately 50 mi (93 km) from surface Zero. 

approximately 10 nml (19 km) northeast of Johnston Island. around 
30 mi (56 km) from surface zero. 

0 CALAUITY (Johnston Island. 27 October. 0546). Steaming on asslgned 
station. Observed nuclear detonation, bearing 9 0 9 .  distance 40 
mi (74 km). 

0 HO~JSATONIC (Johnston Island. 30 October, 0602). Steaming on as- 
signed statlon. approximately 50 mi (93 h) from surface zero 
raft. 

0 KTWPISH (Johnston Island. 1 November'. 0210). steaming Indepen- 
dently. Observed hlgh-altitude nuclear blast overhead. approxi- 
mately 50 mi (93 kra) Erom surface zero. 

0 BOWPTFlG (Johnston Island, 6 OCtober. 0552). observed nuclear d8tO- 

0 BI.II!?GTLL Triple Prime (Johnston Island, 25 October, 2359). Stedmlng 

305 H 
1 



Prlnceton (Conttnucd) 

0 TIGHTROPE (Johnston Island. 3 November, 

USS Rccla\mer (ARS-42)  

). At 1425 underway. 
Observed nuclear blast overhead. approximately 15 nmi (28  km: from 
sur face zero. 

USNS Ranqe Tracker (T-AM-1) 

Missile range Instrumentation ship wlth a normal complement oE 89. The ship 
was moored at Johnston Island €or all shots o€ Operation DMINIC and remalned 
there during the Operatlonal pause from August through September, arriving at 
Johnston Island 10 April and depacting 5 November. Ranue Tracker operated as a 
major part OE JTF 8 range safety control Eacllity throughout DOHTNIC f o r  all 
high-altitude tests. It was also used to assist I n  the checkout and ver:€lca- 
tlon of perEormance of a Pacl€lc Mis511e Range (PWR) shore-based safety system 
Installed at Johnston Island. It also provided headquarters facllities for CTU 
8.3.6 and CTE 8.3.6.2 land-based naval alKCCdEt. 

VSS Razorback (59-394) 

Submarine with a normal complement of 81. Participated only in shot S W R D -  
FISH as a member oE Weapons Systems and Effects Test Group. SpeciElcally. the 
submarine was employed Eoc shock evaluation and €or Eiring submar!ne simula- 
tions prior to the shot. It also participated in Projects 1.3 (E€Tects of 
Hydroacoustic Propagation) and 3.1 (Ship Response). During SWORDFISH (370 nmi 
[a85 km] of€ San Diego, 11 May, 1300). subaterged at 1144 and re- 
mained there at periscope level €or the detonation until 1333. appcoxlmately 
4,477 yards (4.1 km), 2.49- bearing. heading 3439. At 1249 the submrine 
launched tw submarine slmulations (599-925) which It tracked until H+3 mlnuces 
when they were 7,000 yards ( l . 6  la01 from surEace zero. 

USS Reclaimer (-0-12) 

Salvage ship with a normal complement OE 120. During the June and July 
Johnston Island operations. it helped ln logistics and deep sea mooring opera- 
tions. Operational activities €or each shot that it participated in are sum- 
macized below. 

0 N ~ E  (Christmas Xsland. 27 May. 0803). Underway from Pearl Harbor 

0 A L m  (Christmas Island. 8 June. 0803). Anchored at London Roads, 

to Christmas Island. No position data available. 

Christmas Island, about 28 nmi (52 km) From surCace zero. 

Christmas Island. about 23 nmi (37 km) from detonation. 

Christmas Island. a b u t  30 mi (56 km) Erom detonation. 

Christmas Island, about 30 nmi (56 h) Erom detonation. 

0 TRUCKEE (Chcistmas Island, 9 June. 0637). Anchored at London Roads. 

0 YES0 (Christmas Island. 10 June. 0701). Anchored at London Roads, 

U R L W  (Christmas Island. 12 June. 0637). Anchored at London Roads, 
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Reclalmer (conttnued) !JSS Rowan (DO-782) 

e RINCONADA (Christmas Island, 15 June. 0701). Anchored at tondon 
Roads. Christmas Island. about 30 nmi (56 km) from detonatlon. 

Christmas island. about 23 mi (37 lop) from detonation. 

Christmas Island. about 30 nmi (56 km) from detonation. 

Christmas Island, about 23 nmi (37 h) from detonation. 

~oads.  Christmas Island. about 37 nml (69 km) from detonation. 

Roads. Chcistmas Island, about 36 nmi (67 km) Prom detonation. 

Christmas Island. about 30 mi (56 km) from detonation. 

Roads. Christmas Island. about 36 nml (67 h) from detonation. 

e D U K E  (Christmas Island. I7 June, 0701). Anchored at London Roads, 

0 PETIT (Christmas Island. 19 June. 0601). Anchored at London Roads. 

0 DTOYI (Christmas Island. 22 June. 0701). Anchored at London Roads. 

l BICHORN (Christmas Island. 27 JUne. 0619). Anchored at London 

e BWGSMEIB (Christmas Island. 30 June. 0621). Anchored at London 

e SUNSEX (Christmas Island. 10 July. 0732). Anchard at London Roads, 

0 PAHLICO (Christmas Island. 11 July. 0637). Anchored at London 

Destroyer with a normal cornplenwtnt of 336. Element of Christmas Island 
Operations Unit (TU 8.3.7). Departed Christmas Island on 6 July. Operational 
activities for each shot that it participatrd in are s ~ r l z e d  bela*. 

e AZTEC (Christmas Island. 27 April. 0702). Underway for statlon 
Alfa-Two. approximately 890 nmi (1.649 lop) north of Chrlstmks 
Island. 

0 ARKANSAS (Chr18tmas Island. 2 nay. 0902). Anchored at London Roads. 
Christmas Island. Observed atomic test, bearing 1259. 30 nmi (56 
kml . 

0 poeSTA (Christmas Island, 4 M y  1 0 0 5 ) .  Anchored at London R o a d s ,  
Christmas Island. Observod atomic test, bearing 150*. 28 nmf (52 
km) . 

0 FRIGATE BIRD (Christmas Island, 6 May. 1430). Underway for patrul 
In Christmas Island area, approximately 550 nmi (1.019) swthwest 
of detonation. 

e YUKON (Christmas Island. 8 M y .  0901). Steaming lndependently on 
statlon A-3 northeast of island. appcoximately 200 nmi (370 Ian). 

e tlESILtA (Christmas Island, 9 Play. 0801) .  Steaming independenrly on 
statlon Alfa-4 south of island. Observed nuclear detonation, bear- 
ing 23%. 130 mi (241 km). 

e MUSKSOON (Christmas Island, 11 M y .  0637). Steamlng Independently 
south of the island. approximately 110 nmi (204 kml. 
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- Rowan (continued) USS Safequard ( A R S - 2 5 )  

0 G K X W  (Christmas Island, 12 May. 0803). steaming on station A-3. 
No position data available. 

SWANEE (Christmas Island. 14 May. 0622). Steaming south of Christ- 
mas Island. Observed atomic burst. bearing 3339. 40 n m i  (74 km). 

0 CHETCO (Christmas Island. 19 May, 0637). Monitoring Soviet research 
vessel Shokalskly. Observed brilliant flash of light on horizon, 
bearing 8 7 9 .  approxlmately 330 nmi (612 km) from Christmas 
Island. 

TRNANA (Christmas Island. 25 May, 0709). Steaming lndependently on 
assigned surveillance station. approximately 150 nmi (834 km) 
southwest of Christmas Island. 

0 W E  (Christmas Island. 27 May. 0803). steaming in asslgned sur- 
veillance station. approximately 350 nmi (649 km) south O C  the 
is land. 

0 OTOWI (Christmas Island. 22 June, 0701). Steaming lndependently 
E K O ~  Pearl Harbor to Chrlstmas Island. approximately 120 nmi (222 
km) north of the detonation. 

0 BXCHORN (Christmas Island. 27 June, 0619). Steaming independently 
on surveillance station 90 nmi (167 km) west of Danger Area One. 
Observed nuclear explosion. on 90- bearing. 350 mi (649 km). 

0 BLUESTONE (Christmas Island. 30 June, 0621). Steaming lndependently 
on surveillanco station A-11. Illumination Erom nuclear blast ob- 
served in east. Position was approximately 270 nmi (500 kin) west- 
southwest of the detonation. 

0 STARPfSH Prime (Johnston Island, 8 July, 2300). Steaming to Pearl 
Harbor. Observed high-altitude nuclear detonation on bearing 
2 6 0 9 .  approxlmately 695 nmi (1.290 km) east-northeast of the 
detonation. 

USS Safesuarq (Am-25) 

Salvage ship with a normal complement of 120. Member of TE 8.3.6.3 (Recov- 
ery Element). Operational activities for  each shot that it participated in are 
summorizd below. 

0 ANDROSCM;GIN (Johnston Island. 2 October. 0617). Moored at Pearl 
Harbor at shot time. At 1121 began pod recovery operations in Kauai 
operating area. 

0 CHAHA (Johnston Island, 18 October. 060;). Anchored at Johnston 
Island. approximately 130 nmi (241 km) north of detonation. 

0 CHECWTE (Johnston Island, 19 October. 2230). Steaming on sta- 
tion. Observed nuclear detonation. about 40 nmi (74 km) north of 
detonation. 
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USS Snohomlsh County. (LST-1126) 

200 yards (I83 meters) Inside the pool. An 
nated the weather d e k  to between 0.01 and 
.hip left the radioa~tlvo pool. lts washdown 
mtamlnatlon to an undotrctable level. Some 
b had contamlnatod skln or shoos. Ths project 
ld about 0.400 W h r  and hi8 hair about 0.100 

f i  p. H-1-18 Roferonce D.5. Appendix 1. p. 4).  
ed the water patch In the southern quadrant 
who had boarded Non tlcello. By 1800 ganna 

I by a factor of 10 flssi~ns per liter. On 
nud to track tho radioactive patch and col- 
:om -FISH. 
.ton Island. 8 July. 2300). und.CWaY €Or St4- 
4.5 nml (8.3 km) from Johnston Island. Sor- 

LA- I*___ .. w. and Arikarg about 25 nml (46 Ian) north 
of detonation. Recowred pod and participated In search for rocket 
no..cono In the rockot 1-t area. 

-- 
-36 -/ , / b / i . fdJQy  

IC? 

US5 Snohopis h coun ty (LST-1126) 
Tank landing ship vith a normal CoPPplemmt of 119. Elaclwnt of Nobile Logis- 

tic. support Unit (TU 8.3.3) and special opetations Unit (n] 8.3.9). Departed 
ChrIstmaa Island 24 July. Operatioha1 actlvltln for each Shot that It partl- 
cipated in are sum~r1z.d bolou. 

0 -8 (Christmas Island, 25 April. 0646). Stesminq ta Christmas 
laland. approximately 500 mi (927 lar) northwest of Christmas 
Island. 

0 az'ssc (Christmas Island. 27 April. 0702). Steaming €rom Palmyra 
to Christmas Island. approxlmatoly 150 MI (278 Ita) south Of 
detonation. 

0 ARKMISAS (Christm ~sland. 2 m y ,  0902). steaming en route from 
Chrlstmas ~sland to Pearl Harbor. approximately 780 nml (1.446 km) 
north of th. Island. 

0 TNmNa (Christmas Island. 25 My. 0709). Undoway from Palmyra to 
Christmas Island. approximately 200 MI (370 km) northwest of 
Chr1stlUns Island. 

0 W B  (Christmas Island. 27 May. 0803) .  Anchored 4t Christmas 
Island about 23 ml (31  Ian) north of dotonation. 

Island to Pearl Harbor. approximately 850 nmi (1.57s km) north of 

0 TRUXEB (Chrlrrtma Island, 9 June, 0637). Undewy from Christmas 

0 A m  (ChriBtW ISland, 8 JIUlO. 0803) .  UfldOrOray f r m  ChClStmS 

ChC1.t- Idand. 

Island to P.arl Harbor. apprOXlmately 1.100 nml (2,039 km) north 
or Christmas xsiand. 
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- S I O U X  (contlnued) USS Snohomtsh Count1 (LST-1126) 

e 

rose to over 500 W h r  200 yards (183 =tors) inside the pool. An 
invisible mist contaminated the weathor dock to between 0.01 and 
0.02 Whr. After the ship left tho radioactive pool. its washdown 
aystm reduced this contamination to an undetectable lovel. Some 
per-1 on the bridge had contaminated skin or shoes. The project 
leader's left hand read about 0.400 R/hr and his hair  about 0.100 
W h r  (Reference c.3.1. p. H-1-1; Reference D.5. Appondix 1. p. 4 ) .  
A t  H+3. r8onter.Q tho water patch in tho southorn quadrant 

radiation had droppod by a factor of 10 fiorrioru por liter. On 
12 nay the ship continued to track tho radioactive patch and col- 
1.ct technical data from SWRDPISH. 
STARFISH P r i m  (Johnston Island, 8 ~uly. 2300). vnd.cway for sta- 
tion. boaring 3259. 4.5 nml (8.3 h) from Johnston Island. Sor- 

of detonation. RecoVOred pod and participated in search for rocket 
noMcoIu in tho tockmt impact area. 

with all cr-rs vho had boarded plonti COllQ. By 1800 g m  

tied ulth plcCain. GraDDh. and Arikor9 about 25 Mpl (46 h) north 

uss Snohomi ah county (L9T-1 126) 
Tank landing ship with a n o m 1  compl-nt of 119. Blemont of ?lobile Logla- 

tics Support Unit (TU 8.3.3) and Special Cperations Unit (TU 8.3.9). Departed 
Christmas Island 24 July. Op.ratioM1 activirir for each shot that It parti- 
cipated in are srrmpar1s.d blow. 

0 ADoBg (Christmas Island, 25 April. 0646). Steaming to Christmas 
Island. approximately 500 nml (927 km) northwest of Christmas 
Island. 

0 AzTBc (Christmas Island. 27 April. 0702). stmming from Palmyra 
to Christmam Island. approximately 150 nml (278 h) south of 

0 ARIRNSAS (Christmas Island. 2 My. 0902). Steamlr& en route Crm 
Christmas Island to Poor1 Harbor. approximately 780 mi (1.446 h) 
north of tho island. 

0 TAPRNA (Christmas Island. 25 Hay. 0709). Underway from Palmyra to 
Christmas Island. approximately 200 mi (370 lan) northwst of 
Christmas Island. 

dOtOMtiOfl. 

e NAUBB (Christmas Island, 27 My.  0803). Anchored at Christmas 

0 ALNA (Christmas Island. 8 June. 0803). Underway from Christmas 
Island to Pearl Harbor. approximately 850 nml (1.575 km) north of 
Christmas Island. 

0 TRUCKgK (Christmam Island. 9 June, 0637). Underway from ChrlstlMs 
Island to marl mrbor, approximately 1,100 nmi (2.039 km) north 
of Christmas Island. 

Island about 23 nml (37 Id north of detOMtiOIl. 
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Snohomlsh County (contlnued) USS Southerland (DDR-743) 

OTOYI (Christmas Island. 22 Junr. 0701). Underway from 'marl Har- 
bor to Christmas Island. a~~roximatoly 500 mi (927 km) north of 
Christmas Island. 

0 BIGHORN (Christmas Island. 27 Sunr. 0619). Underway from Christmas 
Island to Fanning Island with 11 psrsongors. approximatoly 160 mi 
(297 km) northwost of Christmas Island. 

Island about 36 nml (67 km) north of surfaco toro. 
0 SUNSET (Christmas Island. 10 July. 0732). Undomay from washington 

Island to Poarl Harbor. approximately 350 nml (649 k) n o r t m t  
of Christmas Island. 

PMLICO (Christmas Island. 11 July. 0637). Undomay from Washington 
Island to Pearl Harbor, appCOXlmatOly 550 nml (1,019 k) north of 
Christmas Island. 

0 BLU&STONE (ChtiStmas Island. 30 JUlO. 0621). Anchored at Christmas 

USS Southorland (DDR-743) 

Radar plckot destroyer with a normal compl-nt of 367. Participatod in 
FRIGRTE BIRD and in tho Christmas Island tosts conducting surfaco survol1lanco. 
nember of TU 8.3.7 ( ~ r o a  m u  Cporations Unit). Cporational activltln tor oach 
shot that it particlpatrd in are sumarizod blow. 

llDOBB (Christmas Island. 25 April. 0646). Steamlng on surtnillance 
station. Oburvod nucloar tut. Cloud was obsorvod b a r i n g  19%. 
190 m i  (352 -1. At 0656 a comploto monitoring of woathor docks 
indicatod no i n c r o w  in radiation. 
AZTEC (Chris- Island. 27 April. 0702). S t d n p  on rout0 to 
survoillanco station A-3, approximatoly 160 mi (296 km) north- 
northomt of detonation. 

ARKANSAS (Christmas Island. 2 My. 0902). Stoamlng indopondently 
in A r m  on.. approximatoly 460 mi (852 km) northoast of Christmaa 
Island. 

pvsSTlr (Christmas Island. 4 M y .  1005). Steamlng lndopendontly to 
survrillanco station. approximatoly 400 mi (741 km) northoast of 
Christmas Island. At 0834 launchd and trackod uoathor balloons. 

FRIGATE BIRD (Christmas Island. 6 M y .  1430). Steaming indepen- 
dently in Station Radish. O b s o c w d  nucloar dotonation. boaring 
70.59. range 118 nml (218.7 km) dotominod by radar. Also ob- 
sorvul an orang. cloud 3 soconds after test. no fallout expoctrd. 
Radiac readings takon ovory 5 mlnutn. 

YUKON (Christmas Island. 8 M y ,  0901). anchored at London Roads. 
Christmas Island. Oburvod nucloar dotonation. boaring 145*. 
rango 23 mi (37 km). Shock wavo passod tho ship at 0903. 
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Southerland (conttnued) 

0 neSILLA (Christmas Island. 9 May. 0801). Stoaming en route to 
Christmas Island from Panning Island. Ob.orvod nuclear detonation, 
boaring 160*. dIStMC0 60 nri (111 km). 

0 M R K g o D N  (Christmas Island. 11 M y .  0637). Steaming en route to 
marl Harbor. approximatoly 720 nmi (1.334 km) north Of Christmas 
Island. 

0 W I N O  (Christmas Island. 12 My. 0803). Stoaming on rout. to %as1 
Harbor. approximately 1,100 mi (2.039 km) north of Christmas 
Island. 

8 taume (Christmas Island. 27 nay. 0803). steaming to Christmas 
Island. approximatoly 500 mi (927 km) north of Chrlstmas Island. 

0 ALMA (Christmas Island. 8 Juno. 0803). Stoamlng Indopondently while 
conducting suclnillanco patrol of Soviet survey group, approxi- 
matoly 360 nml (667 0) wost of Christma Island. 

0 TBUCKBB (Christmas Island. 9 Juno, 0637). Steaming independently 
whllo conducting surwillanco patrol of soviet survoy group. ob- 
served flash of nucloar explosion. baring 92*. at 320 mi (593 
h) . 

0 YZSJ (Christmas Island. 10 Juno. 0701). Steaming lndopendmtly 
whiLo conducting survoillanco patrol of -let suclny group. ob- 
served flash from nucloar dotonation on boaring loo*. approxi- 
mately 300 nni (556 km). 

0 HXRLgP( (Christmns Island. 12 Juno, 0637) .  Stoaming indopendontly 
w h i h  conducting ~ u r ~ i i i ~ ~ ~  patrol of Soviet ruwoy group. ob- 
sowed dotonation on approximeto boaring of 8 8 9 .  approximately 
700 mi (1.297 km) frop Christmas ~siand. 

e RINCONADA (Christmas Island. 15 Juno. 0701). Steaming indqmndently 
while conducting survoillanco patrol of soviot survoy group. ob- 
sorvod dotonation on boaring loo*. approxlaatoiy 350 nmi (649 
0) f r a  Christmaa Island. 

e DllLCE (Christmas Island. 17 Juno. 0701). Stoamlng independently 
wh110 conducting survoillanco patrol of Soviet survey group. Ob- 
sewed flash of nuchar explosion. boaring l30*. approximtoly 
300 nmi (556 Ian) from Christmnm Island. 

e PKTIT (Christmas Island. 19 Juri.. 0601). Stoaming Indopendently 
whllo conducting survoillanco patrol of Soviot survoy group. Ob- 
socvod flash of nucloar dotonation. boaring 1OSoT. distance ap- 
proximately 390 nml (723 km). 

0 CYlwI (Christmas Island, 22 J W .  0701). Steaming indopendontly 
while conducting survoillanco patrol of 8oviet survoy group. ob- 
served flash o f  nuclear dotonation. boaring approximately loa-. 
dlStMC8 373 nrd (691 bo. 
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Southerlanq (cont lnued)  USS Takelma (ATF-113) 

e BICHORN (Christmas Island. 27 Juno. 0619). Stoaming indopondmtly 
en rmto to marl Harbor from ChriStmas Island. approximatmly 500 
nml (927 km) north of Christmas Island. 

e STARFISH P r i m  (Christmas Island. 8 July. 2300). -red at Pearl 
Harbor. Ob.0nnd light from nucloar explosion in a southwostorly 
diroction. distanco of blast roportod to be approximatoly 800 mi 
(1.483 km). Ship about 720 m.3 (1.334 h) from Johnston Island. 

USS Summit County (UT-1146) 

Tank landing ship with a no-1 CompleoIont of 119. Unit of TS 8.3.6.4 
(5ciontific). Participatod in Johnston Island shots only. Operational actlvi- 
ties in m c h  shot that it participated in aro 8-rized klar. 

BUMPING (Johnston Island, 6 October. 0552). Underway In company 
with mnw County and Har ris County on rout. to Johnston ~sland. 
Tho ship was approximatoly 180 nml (734 km) north-northoast of 
dOtoMt ion. 

C€Wm (Johnston Island, 18 October. 0601). Undomay indopondontly 
for oporation area. approxlmatoly 160 nml (297 km) swthwost of 

CHECKMATE (Johnston Island. 19 Octobor. 2230). Underway indopem- 
dontly on assignod station in oporation area. ob..& dotonation. 
roportodly approximatoly 200 nml (371 km) south of shot sit.. 

s t d n g  on auignod station to.romain wlth mrrl s  County. On 26 
Octobor at 0000 obsorvod dotonation. ship approximatoly 15 nml (28 

CALAPIITY (Johnston Island. 27 Octokr. 0546). Wndowy i n h p e n -  
dontly in oporating arm. approxlmatoly 100 nml (185 km) north- 
northwost o€ dOtOMtion. 

HCUSATONIC (Johnston Island. 30 0ctOb.r. 0602). Anchord at John- 
ston Island Harbor about 180 mi (334 km) northoast of dotonation. 
KINCPISH (Johnston ~sland. 1 wovembr. 0210). u n d o w y  indopon- 

dOtOMtion. 

BLUBCILL Trip10 Prim (Johnston Island. 25 OCtObmr. 2359). At 1300 

km) wuth Of dotOMtiOIl. 

dofitly in KINCFISH H-hour 8tatlOn. apprOXlmatOly 40 nml (74 km) 
south-wuthwost O€ tho QtOMtiOn. 

TI-PE (Johnston Island. 3 NOVembr. 2130). Anchored at Johnston 
Island and obsennd tho detonation about 3 nml (5.6 km). bearing 
200. 

USS Take- (ATF-113) 

Floor OCCM tug with a normal CompleoIont of 85. Participatod in 18 shots 
as part of tho Rockot Nose Con0 Rocwory Task Element €or Kauai. Hawaii opora- 
t i O M  and as TE 8.3.6.4 (9cio~tlflC). Operational actiVlti0~ for KINGFISH Shot 
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Takclma (contlnucd) USS Tolovana (AO-64) 

shot was In tho Kauai oporatlng aroa. For BLUEGILL Triplo Pcims tho ship was 
operating approximatoly 243 nmi (450 km) north of Johnston Island as a unit of 
TB 8.3.6.4. 

ySS Taws- (ATF-114) 

Fleet M.M tug with a normal complement Of 85. Participated in shot SVORD- 
FISH am M olment of Land-Basod Naval A i r  Unit (TU 8.3.2) and In the Rockot 
Noso Gono Rlcovoty Task Blomont and Johnston Island Oporations Unit (To 8.3.6). 
Tho lattor operations uoro in tho Kauai area. During SWRDFISH (370 nml [685 
km] off san Dlego. 11 m y .  1300). Tawakoni was stoaming indopendently in vicin- 
ity of 24%. 54%. approximately 1.800 mi (1.336 km) from surface zero. 
At 1320 it rocovered hydrophonic equipmont. 

v59 Tavlo r (WE-468 1 

BICOtt datroyer With a normal complement Of 329. K1-t of Johnston 
1s1and Gprations unit (TU 8.3.6) and surface sunnii1anco Unit (TB 8.3.6.1). 
Ttm ship did not ontor tho Christmas Island dangor arm. Gprational activities 
for oach shot that it particlpatod in aro sum~rired beleu. 

STARFISH Primo (Johnston Island. 8 July, 2300). Stoamlng on sta- 
tion. boaring 8*. 310 mi (575 b) from shot. 
ANDROSCOOOIN (Johnston Island. 2 October. 0617). Stoaming on MI- 

signed SAR station. approximatoly 420 nml (778 km) northeast of 
Johnston Island. 

BIJ?lPING (Johnston Island, 6 OctOkr, 0552). ProcHdlng to SAW 
MVAID station. approxlmatoly SO0 nml (927 km) northM.t of John- 
ston Island. 

CHRMA (Johnston Island, 18 Octokr. 0601). Steaming on SAWNWXID 
statlon. approximatoly 570 nml (1.056 b) northeast of Johnston 
Island. 

v98 T o l o v q  (AO-64) 

Oilor with normal complment of 313. A r r i v e d  in Christmas Island area 
9 Juno. Plsmb.r Christmas Island Oporaring Unit (TU 8.3.7). Participated only 
in Christmas ~sland shots. undomay roplonishmont ship. b t t  Christmas Island 
a C M  on 11 July. Op.ratlOnal activities for each shot that it participated in , 
arm suranarized belaw. I 

0 (Christmas Island. 12 Juno. 06371. Anchored at Christmas 
Island. At 0602 ob8orv.d atomic a i r  blast. b a r i n g  160** all 
conditions appeared normal. Ship about 30 nmi (56 km) from dotona- 
tion. At 0757 manouvorod out of Christmas Island to roplonish 
and mrshali. From 0938 to 1149 roplonished w. 

I 

I 

I 
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D U E  (ChKiStm Island. 17 JUnOa 0701). S t d n g  lnapodntly to 
rondezvo~~ With -. At Shot ti- 170 nmi (315 h) northwest of 
surfaco zero. From 0815 to 0941 roplenished u. 
point to ChrfStmsl Island Operating Aroa A-2. about 170 nmi (315 
km) north of surface zero at shot time. 

from 1832 to 1953. St-ing Christmas Island oporating A-2, 
195 mi (361 km) north of surfaco zoro at shot ti-. FKOIP. 1334 co 
1551 replenlshod m. 
BZMORN (QlriStllSS Island. 27 JUnr, 0619). On 26 JUn, Stosming fot 
oporating area, 160 nml (297 km) northwest of surface zero at shot 
time. 
BLUESTONE (Christmas Island. 30 J W .  0621). St.aming lndopondently 
at shot time. 120 mi (222 h) SOUthrrrst of Christmas Island, to 
rendezvous with a. Anchored at Christmas Island at 1904. 

STARFISH Prime (JOhMtOn I8land. 8 July. 2300). AI’lCh0K.d at Christ- 
mas Island. 

PFPIT (Christ- ISlandv 19 JUnO. 0601). S t d n g  from KOndOZVOup 

OMyI ( C h K i S t M  Inland, 22 JUlO, 0701). on 21 JWlO K0fIJ.l.d 

(Christmas Island. 10 July. 0732). Anchored at London RO-. 
Christmas Island. O t x o r c n d  shot baring 155*. at distance 30 nml 
(56 km). At 0830 und.rWaY tO roplonish CabildQ and POWlL. At 1622 
anchored at Christmas Island. 
PAMLI~O (Christmas Island. 11 July. 0637). Anchored at London 
Roads. ChLiStmM Island about 36 nai (67 km) north of SUKfaCO zero. 
At 0749 sailed for U.S. U.dt -t. 

u59 Tunny (Ssc-282) 

This Ship W 4 S  M t  aSSigned to JTP 8 and 0pOKat.d OlthoK at P M K l  Harbor O K  

Yokosuka. Japan during WPIINIC. It did not partlcipato in tho oporation. How- 
over. ono porson under this ship hoadlng was badgod and had a zero roading. H. 
W a S  probably 8SSlgn.d tO JT? 8 On a t-Kacy duty baSiS. 



- Ute (contlnued) USS Yorktoun ( C V S - l o )  

ADQBB (ChKiStmas Island. 25 April. 0646). on 16 April at 1748 

1412, and Yc-1392 in tow. On 23 April at 0908 anchored anchorage 
Scho. Christmas Zsland. On 25 April at 0602 exercised at general 
quarters about 23 mi (43 km) from surface zero. secured frcm gene- 

Yc-1414, and m - 9 1 4  in toy. 

tam8 (Christmas Island. 27 M y .  0803). Cm 25 m y  at 1757 underway 
from Pearl Harbor to Kauai. On 26 nay at 2305 released to proceed 
independently to Pearl Harbor. About 1.158 nml (2.146 ban) north of 
Christmas Island at shot time. on 27 M y  at 1033 moored at Pearl 
Harbor. 

ALPR (Christmas Island. 8 June. 0803). On 7 June at 1243 underway 
froin Pearl m ~ b o ~  to Kauai surveillance arm. AbOut 1,200 mi 
(2.224 km) north of Christmas Island. On 8 June 1517 moored at 

und.rVay for ChrSStm ISlMd to P M K l  Hatbot With YC-1420. YC- 

ral quattOrS at 0718. At 2000 0aII.d Cor Pearl H8~bor With YC-1397, 

marl Harbor. 

uss Walkq (DDE-51’7) 
Escort destroyer with a noma1 complement of 329. Arrived Johnston Island 

on 17 M y .  WlDPkr of Johnston Island Operations Unit (TU 8.3.6). Participated 
a8 a SUtvOi1~anCe ship In Johnston Island ShOtS Only. Loft Johnston Island on 
4 JUn. b.fOKe nuClOar Shots there. Did NJt enter Christ- Island danger area. 

u99 Yorktuq (cv9-IO) 

Antisubaarino warfare support aircraft  carrier with a normal complcnwnt of 
3,448. Loft San Diego on 27 April foe FRIGATE BIRD and SWRDPISH. Element of 
FRIGATX BIRD A i r  Element (TK 8.8.1.1) and SWRDPISH Survei11ance Unit (To 8.9). 
Participated in SWROFISH and FRIGATE BIRD wonts for flight operations. sailed 
for San Diego on 11 M y .  Operational activltlos foe shots that It participated 
in ace sumarizod b l o w .  

0 

NAVAL 

FRIGATE BIRD (Christmas Island. 6 M y ,  1430). Conducted flight op- 
erations off California. 1.050 nml (1.946 km) northoast of FRIGATK 
BIRD , 

S W R D P I S H  (3’70 trPi C685 km1 south of San Dleqo. 11 Ray. 1300). 
St.aning out o f  Sari DI8go. Conducting flight operations for SYDRD- 
FISH: at 1235 sounded general quarters: at 1323 secuced from gene- 
ral quarters. steaming en route to San Diego. Heading 134O from 
true north. 309O baring frcm surface ZIKO. 9.800 yards (9 b) 
frm surface ZOKO. 

A I R  UNITS 
The follaring Navy operational a i r  unlts participated. 

COmman der Fleet a IK Ulna 2 (COWPA IRYING 2. or c FAW-21. There WOKO 35 badgod 
personnel. CFAU-2 provided colllDunlcations at NA9 B ~ K ~ O C S  Point €OK CTW 
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8.3.2 (Land Based Naval Units) during Kauai OpeCatlOns. C m - 2  participated 
in DO~INIC operations from April to November 1962. In addition to its -mi 
functions. it supported suoreillance operations at Christmas and Johnston 
islands through tho patrol squadrons listed klw. 

v9- and Air A n t i - S w  K i m  SaUa dron 25 (v9- a. These SqUdrOM YCCO bawd On YOKkt- during FRIGATE BIRD and SYORD- 
FISH. The exposures for theso units are included under yorktcun in Table 
24. 

S r  Anti-Submarine SaUdrOn 23 ( 23) 
1 
1 
l 
I - -  

I 
1 
3 

m e  & z l v  Wa rnina  at K1.K Sauadr on Pacific (Dm t a c b n  t) (AmmsQDN PAQAVY 

(sourcos differ) w-2 early warning patrol planes WeKO to tha de- 
tachuent. It was at DCUINIC in M y .  June. and July. The w s  LRCO used for 
obsecvatlon and range clearance. Tho detachmnt supported Johnston ~sland 
operations and FRIGATB BIRD aS a C m i C ( L t i 0 M  liaison. 

14. or A M  BARRON PAC ) -  W U r e  dsta *Xist for 62 pOKSOnne1. Z k U  OK thr- 

. htachmont Tango of this Carrier AiKbotne Earlv Warnina W d t  on 11 (Vau - 111 
unit W a s  based on m c k  t m  during DCHINIC and its personnel  exposure^ are 
includod with Yorkt- expo6uros ltn Table 24. 

H H W  Phot0 A i t  SaUa dKOn 62 (VAP-62). Deta c-nt 33 . Th.KO Y C C e  28 badgod per- 
(coPlpoo+d O f  t W  A3D-20 aircraft) and MrlIlO AlCCtaft Repair sonnel. VAP-62 

squadron 37 with two Ez-3 operating out of Mrim corps Air Station. E1 
TOKO, were d.signatod to provide CKWS and aircraft for -rial technical 
photography for shot SYORDFxSH. -2 operatod out of NaS n1r-s. 
California. I I 

I 
1 t 

7 
I 
I 
1 
1 
1 

HOliCODteK AIlti-Submarirn W d r  on 5 (tL9-51. This unit was bawd on y0Kktm111 
during DacIINIC. EXpSUrOS for this unit are 1nClUdd with Yorktam 's in 
Table 24. 

Patrol W dron 6 (VP-61 . This squadron operatod from NAS B ~ K ~ K S  mint. RYKO 
were 4 badgod per.onne1. It participated in both spring and fall opmrations 
providing SUKVOIIIMCO at Christ- Island and Johnston Island. Tho squa- 
dron was composed of 12 sp-2~ 11 mptuno patrol aircraft (PN-5s). 

PatKO1 W dron 9 (VP-91 . ThOre LRKO 305 badged petlOMO1. ckr 5 5.pt.IIPkK 1962 
VP-9 doparted NAS AI@. for NAS Barbors Point. Hawaii. to operate und.~ 
CFAW-2 in support of operation DOMINIC. Aircraft were PN-7s. PKOUI mptem- 
h r  to November 1962 le was engaged in Johnston Island surmillance. 

Patrol SUlM dron 28 ( VP-28). Bar bsrs Point. m i  1. T ~ O K O  were 142 badged 
personnel. P K W ~  17 ~pril to 7 July. aircraft from w-28 wet. deployed to 
ChtlStW and Johnston ISlandn f O t  SUrVOlllance. On 11 JUIIO VP-28 relieved 
VP-872 and -8UWIOd KeSpoMlbllity for th. COndUCt Of al l  SUrVel1lanCe. 
spocial mission. and Asy flights assigned by CPE 8.3.7.2. squadron was 
cwposod of P N - 5 F s .  PARADD. VP-28 f l w  290 flights totalling 2,334.1 
hours for -IC. 

Patrol saua dron 4 6 WP-26). NAS No rt h I-. San DIWo. Calif ornia. There were 
14 badged personnel. Prom 1 to 17 M y  1962. PN-7 aircraft were involved in 
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monitoring the SWORDFISH radioactlve pool for Project 2.2, mklng 21 
flights. Prom 22 June to 17 July. three crews were detached to CFAU-2 LO 
conduct a i r  surveillance during Johnston Island. Phaso I (Raual) 
oporationa. 

patrol suus dron 8 72 (VP - 8 7 a .  R u r e  wore 249 badgod prrwnnol. They engaged in  
Chriatms and Johnston island sunroillance with four PN-5PS aircraft from 
M r c h  to 11 Juno. VP-28 re1iw.d VP-872 on 1 Juno. 

zr-wr e Am. N w  Jersw. In this Pl-t Tactical t Sauadr on 3 CUR - 3 ) .  IYcGuir 
Supply Squadron. 49 porsoru wore badgod with a high exposure of 0.571 a.  
This unit prov1d.d crow for the C-118 aircraft of Projoct 4.1 and may 
also have providod a i r  transport of radioactivo dwice debris samples from 
the tost sites to Hlckam A W  for trans-shlpmnt to the U.S. laboratories 
via HhTS jet transports. 

In addition single individuals wore badgod from the Naval A i r  Stations at 
Norfolk. Virginia, and Sanford, Florida, but their duties are not known. The 
Navy Air Dotnlopaunt Contor is discussed wlrh the Navy sciencific units. 

OTHER NAVAL UNITS AND ORGANIZATIONS 

A variety of other group. providod spocial support for D(mIW1C opocatlom 
or had personno1 prosont on spocial temporacy assignment or as observers. 

Naw Amhibi oua Unit. and m i b i  oua CQQgg ruction Battall on (ACB 1). Dot a c b n q  
Zulu. Coronado. Californ~ . Tho Unit augmnt.d TB 8.3.9.7 (Christmas Island 

landing craft (Leu). In addition. aftor Pa t h f i e  charted anchorage 
a r w  off tho m t  coast of Christmsrr Ialand and oatablishod six reference 
polnra on tho ahore oppoaite the anchorago. --I, Dotachasnt Zulu. Con- 
sttuctd them ship MVigaCiOMl aid.. On0 L(2u was COqUitod to Stby at 
Christmas Island for tho duration of the oporation (about 4 mntha). Before 
the teating this unit prwidod o m  officor and nlnotoen men to install the 
ship-to-shore pipollno for aircraft fuol. This group also malnrainod this. 

chief of Naval Omrations. 12 8 .  -re wore tvm badgod porS0~01. Their assign- 

Boat E1-t) "fd C0luiSt.d Of on0 Officer. 37 Odlstod, with on0 Utlllty 

runt is -. 
paw cormmtnic ations S tation. 9M Dieao. Cslifornig . There wore tvm badged indl- 

viduals. ono assigned to WPkiUJPX, tho other to CTO 8.3. 

Paw cumun ications 9 tation. Kodiak. Alaska . One badgod individual. 

Naw axammica tiolu 9 tatio n. rn r l  Hac  bo^. There wore tvm badgod porsonnel. One 
was aaS1gn.d to crc 8.3. 

Naw CorplaVLicat ions u nter. ~ a r  k r s  Po int. Tho Comaurnicationa Coneor at Barbers 
mint was a major relay point for WTP 8 circuits botwmn Christmru and 
Johnston islanda and d0signat.d rolay atations on Oahu. Additionally. it 
aupportod conmunicatlons for unit. of CJTG 8.4 and JTP 8 acionciCic taak 
units bamd at Barbers mint. It also provided COmmLUIlcations faciliti~ 
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(through CPAW-2) for KaUal OporatiOns for CTU 8.3.2 (Land Based operations 
unit). Thoro w a s  one badged individual. 

c o n a ~ ~ d e r  Destrovor Saua dron 5l .  There was one badged Individual. c0mm~d.r De- 

conmand.r Des trover Sauad ron 2. There were eight badgod individuals. -r 
Destroyer squadron 7 and his staff. in addition to n o m 1  c m  CrSpoMi- 
bllities. also supplemented CN 8.3.7 (Christ- ~siand operations ACM). 
HO WM TU 8.3.7 Deputy camand.r and mior or staff and CTK 8.3.7.1 ( ~ e -  
stroyer sl.nunt). HO and his staff for TU 8.3.7 totaiied five officers and 
s ix  enlisted nwn. 

&DlOSlVO OCdnMCO Dismsal Unl t 1 ( m u  -l), War1 Harbor . There were 14 bad+ 
prSOMOl. FolloWlng the 19 June S W F I S H  aborted firing. Navy provided an 
gow and a Underwater Demolition Team (UDT) at Johnston Island to assist 
in recovery of contaminated missile parts from the lagoon and reef a c w .  
GraDole and a 20-man UDT/m toam assisted in ruovrring many alpha con- 
taminated STARFISH mion110 parts 0 V . C  4 2-k p.riOd. Thio 20-man joint 
UDT/EOD team ha0 a l w  boon idontitied as a 20-man UDT team. The former 
compwition is consldered to be correct. 

N a W  HOSDltal Bet-, M r V l N  . TWO baaed, one or whom was a Lt. coi. (UP 
vice affiliation unknown) stationed at the A d  Forcn Radiobiology Re- 
soarch Institute at Bethesda. Dutlos of either man are not knwn. 

Camandor Mine DlVi sion 113. Lena B m c  h.  Calif 0- . There was one badged r e p  
rosontative wlth M unkncun function. 

Nurloar Y.awrm T W i m  Center. Norfolk. Virainig. There WM one badged indi- 
vidual. auignmmnt unkncwn. 

Cormandor in Chief. pacir ic Fleet. m r l  w r b o ~ .  Thore were rnnn badgd 
pOKEOKIIWl. 

N a W  SOCUL'ltv Stat ioq. One individual was badgod and llstmd as a rmmbr of 
CJTF 8 staff. 

Comander Service F orco Pa4fic ( C O n s E R w X ) .  War 1 Harbor . Thoro were tyo 
badged personnel. During Christmas Island operations. cC+EBRvpAc coordl- 
Mted a special airlift of food to ships and boats at Christmas ~sland. 

Utilitv Landina cr art (LCU) Dlvlslo n 13. De t a e b  nt 8. No exporuro data are 
available. This detachunt augnuntod TE 8.3.9.7 (Christmas Island Boat B10- 
Ilunt). LCU DIV. 13. Det. B was composed or one officer. 48 onlisted. and 
three LCUs. 

Thoro were also a few mcn from the folloaring bases. most of whose assign- 
ments are not kncwn: Advanced Submarine Bas,. b a r 1  Harbor. 3 badged. one a 
member of CTC 8.3; Clarksvillo Base. 2 badged: Navy Unlt. Lake Meado. 1 badged: 
Naval Station. Long Beach. 1 badgod: Naval Station. Pearl Harbor. 2 badgod 
lndlvlduals. 

- 

319 



CHAPTER 10 
U.S.  AIR FORCE PARTICIPATION IN OPERATION DOMINIC 

RinctiOM porfomad by tho Air Forco included airdropping tho nucloar de- 
vices for most Of tho tosts. colloction of nucloar dotonation debris samples 
from tho clouds. bmathor rocormaissanco and prodiction. comunicatlons sup- 
port. oporation of tho Christmas and Johnston island airba8os. air tramport 
support. M well as participation in or managmwnt of a numbor of scientific 
experimonts. 

In performing theso tasks. tho psrronnol associated with cloud-sampling 
operations gavo the Air Forco tho largost nrrmkr of individual exposures that 
oxcoodod 3 R. tho Mximum ~ocmlsrriblo gxeorruro (WPW. For those operations a 
spocial HPB of 20 R was authorizod. Other exposuros Cor tho ~ i r  FOrCo were not 
high. and tho man Cor Air FOrCo perlloml was 0.375 8. 

Air Forco participation was from msny regular A i r  Forco units and some Air 
National Guard (Iwo) units. Nomaally. hmmvor. only a C o w  Pyn from these units. 
rathor than tho uholo unit. participated. 

Thoro bmro 400 soparato organization cod.. established to documwnt tho 
exposures of porronnel in Air Forco organizations participating in WnINIC: 
b v e r .  30 of thoso organizations had no participants, and 33 organizations 
were glvon mor0 than on. cod.. For examplo, tho 13S9th Photo squadron has thr- 

zations prwidod about 2.800 IIP.~ for WCIRSIC. making tho avorage contribution 
per unit f w o r  than 9. 

differont OKgMiZatiOMl CO&S: 4016. 4686. Md 4691. Ru 337 A i r  Fort. OrgMl- 

Tablo 25 lists tho participating Air Forco organizations. thoir organiza- 

exposures. The tablo is in alphabotical ordor of organizational title and is 
furthor o r d o r d  by stat. or country. Appendix B contains.-tho complete list of 
Organizational C0d.s and tit108 as dofind by tho Joint Task Force 8 (JTF 8 )  
RadsIAfe Branch. Tho list in tho appmdix EM bo Coaparod to Table 25. but th. 
data in Tablo 25 ropr.unt tho results of chocking nrmrrous individual 5x8 
cards to idontify as accuratoly as passiblo both tho coapleto organizatioM1 
titlo and home station location. In tho courso of this offort a large nmb.r 
of discrepanclos Y.CO idontifiod. Discrepancies included such itonm as the 
samo individual being listod mor. than onco within tho samo organization. or 
on0 individual boinq listed with two difformt organizations. It was also dis- 
covorod that in a feu cases, accumulated oxposuros wero incorroctly totaled. 

tional codes. total nrrmkr of badgod participants, and distribution of total I! 

It is important to note that tho data prowntod in Tablo 25 havo been 
copid dicoctly from the rn1crofilP.d W O l  idatod L 1st (Reforonce c.1.3). No 
corroctions basocl upon tho dirropanclos discmerod ln rosoarching through 5x8 
card data havo boon mado on this tablo. A. units aro troated in this chaptor, 
houevor. tho discropancies discovord aro discussed. 
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Table 25. DOMINIC personnel exposure. U.S. Alr Force o r g a n l z a t l o n r .  

O w  
Code 

4123 
4124 
4553 
4607 
4164 
4054 
4699 
4703 
4670 
1079 
4638 
4600 
4704 
4019 
4110 
4509 
4624 
1510 
4663 
4062 
4113 
4149 
4150 
4136 
4707 
4655 
4711 
4015 
4163 
4092 
4510 
4658 
4172 
4048 
4710 
41?4 
4157 
4712 
4671 
4600 
1m 
4020 
4094 
4104 
4025 
4099 

Organization and Hane Station 

Aeronautical Systems Divlsion. Urlght Patterson AFB 
kronaut ica l  Systems Division. Uright Patterson AFB 
Aeronautical Systems Divislon. Yright Patterson AFB 
Aerospace Systems Division, Edwards AFB C A  
A i r  National Guard. Stead AFB HY 
A i r  Proving Ground Cmand, Eglin AFB FL 
A i r  Proving Ground C m a n d .  Egltn AFB FL 
A i r  Un\verslty. Maxwell AFB k l  
A i r  Yeather Service Detachment, Andrews AFB 10 
A i r  Heather Servlce. Scott AFB IL 
A l r  Yeather Service, Scott AFB IC 
Canbridge Research Laboratory. Bedford IM 
Cnbat Oefense Squadron. Clinton Sherman OK 
Cnbat Support Squadron, March AFB CA 
Combat Support Squadron, Yalker AFB IM 
Cnmunications Service, Sioux City I A  
Fl ight  Test Center. Edwards AFB CA 
Ground Electronic Equiplaent I n t l  Agcy. Uheelw AFB 
A i r  Force Headquarters. Hashingtm DC 
Headquarters USAF Oetachnent. Hickam AFB H I  
Headquarters USAF Detachment, Roswell WH 
Headquarters USAF, Yashington DC 
Headquarters USAF. Yashington DC 
Headquarters. h a r i l l o  MB TX 
Headquarters, Biggs ME TX 
Headquarters. Blythevi l le AFB !A 
Headquarters. Carswell WB 7X 
Headquarters, Castle AFB CA 
Headquarters. Chanute AFB I L  
Headquarters. Colulnbus AFB HS 
Headquarters. Davis hnthan AFB A1 
Headquarters. Oyesr MB TX 
Headquarters, Edwards PF8 CA , I 

Headquarters, Eglin AFB FL 
Headquarters, Ent AFB CO 
Headquarters. Hamilton AFB CA 
Headquarters. Itaruke A i r  Base. Japan 
Headquarters, ltazuke A i r  Base, Japan 
Headquarters, Lackland K8 TX 
Headquarters, Lockbourne AFB OH 
Headquarters. tkClellan AFB CA 
Headquarters. kC le l l an  AFB CA 
Headquarters. kConnell AFB KS 
Headquarters, k l l i s  AFB NV 
Headquarters. Norton AFB CA 
Headquarters, Offutt AFB Nf 

.- .____ 

Exposure Range (17) 

Total 
Badged 0 0.Wl-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 

Over 
3.0 

High 
IRI 

{ cont Inued) 
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Tabla  25. DOMINIC personnel exposure. U.S. A l r  Force organlzat tons (contlnucd). 
- ~ ~ __ 

Exposure Range ( R )  

Or9 Total Over Hlgh 
Code Organlzatlon and H n e  Station Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 [ R )  

4692 Headquarters, Orlando AFB FL 3 I 2 0.447 

- - - -- - -. .--. .- .--- .- ._ ._---- - 
4676 Headquarters. Orlando AFB FL 1 I 0.050 

4603 Headquarters, Paine Wl YI 2 1 1 0.082 
4635 Headquarters. Randolph AFB TX 1 1 0.221 
k715 Headquarters, Wchards Gebauer AFB I*) I 1 0.000 
4078 Headquarters. Scott AFB 1L 2 1 1 0.078 
4131 Headquarters. Sewart AFB TN 22 22 
4134 Headquarters. Sheppard AFB TX 8 5 3 
4152 Headquarters. Tachikawa A i r  Base. Japan 5 2 3 
4126 Headquarters, f lnker AFB 011 2 2 
4056 Headquarters. Turner YB Gm 27 9 18 
4569 Headquarters, Vandenberg AFB CA 2 2 
4668 Headquarters, RGbins PCB GR 1 1 
4561 Headquarters. Yurtsmith AFB 111 1 1 
4511 Air  Force Ilospltal, Lackland KB TX 1 1 
4650 Air Force Logist ics tmand.  Uright Patterson MB M 1 1 
4165 Mi l i t a ry  A i r  Transport Service Det. Roblns AFB GA 2 1 1 
40?2 Mi l i t a ry  A i r  Transport Service Pacl f lc  Dlv. Hickan AFB HI 9 6 3 
4628 A i r  Force 11issile Development Center, Hol lnan AFB NM I 1 
4049 Air Force Missi le l es t  Center. Cape Canaveral FL 1 1 
4069 Pacific A l r  Forces, Hickam AFB H I  16 12 4 
4647 Pacif I C  A b  Forces, Hickam AFB HI 1 1 
4560 Pacific Conrand. Rear, Uheeler AFB H I  3 2 1 
4070 Sacrmento A i r  Materiel Area Detachmnt. Hickan AFB H I  9 9 
4623 Sacramento A i r  Materiel k e a  Detachnent. Hlckam AFB HI 2 2 
4632 San Bernadino A i r  k t e r i a l  Area. Norton AFB CA 1 
4137 A i r  Force School of Aerospace Ilediclne. Brwk5 AFB TX 2 2 
4178 A i r  Force School of Aerospace Medicine. Brooks AFB ' IX 1 1 
8150 A i r  Force Space System Oivislon 2 2 
4633 A i r  Force Space S y s t n s  Divlslon Der. Andreus AFB 10 1 
4631 A i r  Force Space System Divis ion,  Vandenberg AFB CA 5 5 
4001 Alr Force Special Ueapons Center. Kirt land AFB H( 36 11 24 I 

4662 Alr Force Speclal Weapons Center, Kirt land AFB H( 1 2 0.102 

760 + 
41oB A l r  Force Special Yeapons Center, Kir t land AFB M 120 42 71 3 3 1 6.163 

0007 A i r  Force Special Ueapons Center, Klrt land AFB M 50 25 23 1 1  1.046 
4600 Strategic A i r  Cannmd. Offutt  AFB WE 1 1 0.050 
4679 Air  Force Systems Comami Engrlng Offlce. Brwkley AFB AL 1 1 0.030 
4087 Air Force Systems Cmand, Andrews AFB 10 5 3 2 0.095 
4W2 Warfare Systems School. Maxwell AFB AL 2 2 0.050 

4652 Ueather Central, Barksdale AF8 LA 1 I 0.127 

4160 Uarner-Robins A i r  Material kea .  Roblnr AFB GA 1 1 0.W 
3518 Ueather Central, Andrens AFB Io 1 I 0.080 

4673 Heather Central. Beale AFB CA 1 1 0.000 
4657 Ueather Central, Hanscm F ie ld  Iu 2 2 0.000 
4641 Heather Central. Offutt  RFB NE " 1 1 0.wO 
4654 Yeather Central, Tinker AFB 01: 1 I 0.000 ._ -- ..____---._I. ~ __ 

(cont Inued) 



Table 25. DOMINIC personnel exposure, U.S. Atr Force organlzatlons (contlnucd). 

O Y  Total 

4676 Headquarters. Orlando AFB FL 1 
4692 Headquarters. Orlando AFB FL 3 
4603 Headquarters. Paine MB Uh 2 
4635 Headquarters, Randolph MB Tx 1 
4715 Headquarters. Rkhards Gebauer AFB m 1 
4070 Headquarterr. Scott AFB I L  2 
4131 Headquarters. S w a r t  AFB TN 22 
4134 Headquarters. Sheppard AFE TX 8 
4152 Headquarters. Tachikawa A i r  Base, Japan 5 
4126 Headquarters. Tinker AFB CX 2 

4569 Headquarters. Vandenberg AFB CA 2 
4668 Headquarters, Robins l l f B  W 1 
4561 Headquarters, Yurtsmith AFB MI 1 
4511 A i r  Force Hospital. Lacklami AFS TX 1 
4650 A l r  Force Logistics Cmand. Yright Patterson AFB (II 1 
4165 Ml l l t a ry  A i r  Transport Service Det. Robins AFB GL 2 
40?2 Ml l l t a ry  A i r  Transport Service Paciflc Div ,  Hickan AFB H I  9 
4628 A h  Force Missile Development Center, Hol lnan AFB Wn 1 
4049 A i r  Force Wlsslle Test Center. Cape Canaveral FL I 
4069 Pacific A i r  Forces, Hlckan AFB HI 16 
4647 Paciflc A l r  forces, Hick- AFB H1 1 
456a Paclftc Connand. Rear. h e e l e r  AFB H I  3 
4070 Sacramento A i r  Materiel Area Oetachnt.  Hlckam AFB HI 9 
4623 Sacrmnto A i r  Materiel Area Detacknt .  Hickan AFS H I  2 
4632 San Bernadlno Afr Materlal Area, Norton AFB CA 1 
4137 A i r  Force Schml of  Aerospace W i c i n e .  Brwks AFB TX 2 
4178 A i r  Force School of Aerospace Medicine. Erwks AFB TX 1 
8150 A i r  Force Space System Oivislon 2 
4633 A i r  Force @ace Systms Oivit lon Oet. Lndrews hFO m 1 
4631 A i r  Force Space System Dlvlsion. Vandenberg AFB LA 5 

4108 A l r  Force Special Ueapons Center. Klrt land AFB WI 120 
4662 A l r  Force Special Ueapons Center. Kirt lbnd AFB m 2 

4600 Strategic A l r  Ccmnand, O f f u t t  AFB NE I 

4087 A i r  Force Systms Cmand. Andrews LFB MU 5 
4002 Yar fa re  Systems School. Maxwell hFB AL 2 
4160 Yarner-Robins A l r  Material Area, Rrhins ME GA 1 
3518 Yeather Central. Andrews AFB W 1 
4652 Ueather Central, Barkidale AFB LA 1 
4613 Ueather Central, Beale AF8 Cb 1 
4657 Ueather Central. Hanscn F ie ld  M 2 
4641 Ueather Central. O f f u t t  AFB NE . I  
4664 Ueather Central. Tinker AFB CU I 

Code Organlzation and H a w  Statlon Badged --.---....-.--.--..--__-._.._~.._--.---_.-..~_I__..____ 

4056 Headquarters, Turner AFB GL 27 

4001 A l r  Force Special Ueapuns Center, Klrt land AFB m 36 

8M17 A l r  Force Special Yeapons Center. Klrt land AF8 m 50 

4679 A i r  Force System Cwand Engrlng Office. Brookley AFB AL 1 

~ 

1. 
1 
6 

1 
12 

I 
2 
9 
2 

___._. ~ 

Exposure Range ( R )  

Over High 
0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 In) 

---- 

._ - - I - . - 
I 
I 

1 
1 

5 
2 
2 
9 18 

2 ". 
1 

1 
1 

I 
3 
1 

I 

1 

2 
1 
2 

11 
42 

1 
2 
1 
1 

1 
22 

3 
3 

5 
21 
71 

7 

1 
3 

U. 

25 2; 1 1  1. 
1 0.1 
1 0.' 

3 2 0.' 
2 0.1 

1 n 

046 
050 
030 
095 
050 ".rn 

0.127 
0.0w 
0.000 
0.000 
0.000 

o.om 

(cant inued) 
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: personnel exposure. U.S.  Alr Force organlzatlonr (contlnucd).  

- -  
Exposure Range ( R )  

~ 

Total Over High 
H n e  Station Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 (R) 

-- - 
1 1 0.m 

M I 1 0.086 

e), Clark AFB. Philippines 1 1 0.110 
Selfridge AFB 111 1 1 O.Oo0 

VA 1 1 0.018 
Sq, Vokota A i r  Base. Japan I 1 0.065 

%Chord AFE YA 5 5 0 . m  

Travis AFB CA 4 2 2 0.090 

1 1 O.Oo0 

1 I 0.050 
8 8 O.Oo0 

I 4  7 7 0.111 

1 1 0.042 
2 1 1 0.088 
1 1 0.128 

CA 11 10 1 0.031 
e A i r  Base. Japan 2 1 1 0.104 
rksdale AFB LA 2 2 0.113 

n. Vandenberg AFB CA 8 5 3 0.114 
n. Vandenberg AFB CA 2 1 1 0.023 

IIC 1 1 0.070 

m I 1 0.048 

2 2 0.289 
.b 

4 3 1 0.063 4115 6th Banbardment Squadron, Walker AFB rn 
4519 6th Bnbardnent Wing, Walker AFB tm 

2 1 1 0.062 w 4112 6th Support Squadron. Walker AFE NM 
64 27 36 1 0.632 4125 6th Yeather Squadron. Tlnker AFLFB a: 

4574 6th Weather Squadron, Tinker AFB OK 
4144 7th Tactical Control Squadron. McChord AFB UA 

2 1 1 0.763 4604 8th Weather Group, Y i l l i a a  AFB A2  
1 1 0.066 4053 8th Weather Squadron, MacDi11 AFB FL 

4083 9th Support Squadron, Mountain H m  AFB ID 2 I 1 0.047 4026 9th Weather Recon Group, McClellan AF8 CA 
1 1 0.093 471% 9th Yeather Squadron. M a l s t r a  AFB )IT 

4656 9th Weather Squadron. March AFB CA 
4543 11th Banbardment Wing. Altus AFB M: 
4020 13th Aeromedical Transport Sq, Travls AFB CA 
4010 Headquarters. 15th A i r  Force, March AFB CA 10 2 n 0.132 

1 1 0.030 4584 15th Weather Squadron, harwell AFB N 
11 I 10 0.105 4118 18th A i r  Transport Squadron. McGuire AFE NJ 
1 I 0,129 4084 18th Cannunlcations Squadron. Yestover MB HA 

4520 18th Colnunlcatlons Squadron. Uertover AFE WI 1 1 0.044 
4684 18th Tactical Fighter Wing. Kadena A i r  Base. minawa 1 1 0.037 

2 2 0.120 4597 22nd C i v l l  Engineerlng Squadron, March AFB CA 
I I 0.297 4040 22nd Faad Service Squadron. March MB EL 
IO *: 2 8 0.252 4007 22nd Support Squadron. March AFE CA 
1 1 0.023 4032 23rd hbardnent Squadron. Travis AFB CA 
2 2 0.046 4592 24th Yeather Squadron, L o r y  AFB CO 
2 1 1 0.046 4661 24th Yeather Squadron. Travis AFB CA 

4651 26th Weather Squadron, Eergstrol AFE TX 
1 1 0.040 4557 26th Yeather Squadron, Hill AFB UT 
1 I 0.645 4627 28th Field Maintenance Squadron. Ellsworth AFB SO 

e 
L~ .. =.. ~ _..”..”. ..,yyy, r r a v i s  #B CA 

E 

1 1 0 . m  

__-__._._I_- 

(continued) 
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Table 25. OOMINIC personnel exposure. U.S .  A l r  Force organizations (contlnued). 

Org 
Code 

4672 
4642 
4173 
4531 
4664 
4158 
4598 
4021 
4634 
4648 
4640 
4562 
4146 
4596 
4161 
4029 
4115 
4519 
4112 
4125 
4574 
4114 
4604 
4053 
4083 
4026 

4656 
4543 
4020 
4010 
45e4 
4118 
4084 
4520 
4684 
4597 
4040 
4007 
4032 
4592 
4661 
4651 
4557 
4627 

4106 

Organization and H o w  Station 
..----------._.-----._-.__I- - 
Ueather Central, Ualker AF8 )(I 
Ueather Central, Yestover AFB Iu 
Uestern A i r  Force, Travis #8 CA 
1st A i r  Postal Squadron, Itazuke A i r  Base. Japan 
1st C d a t  Evaluation Group. Earksdale AFB LA 
1 s t  Conwnicatlons Grwp (Mobile). Clark ME. Philippines 
1 s t  Field Maintenance Squadron. Selfridqe AFB M I  
1st Strategic Aerospace OlvisiOn, Vandenberg AFE CA 
1st Strategic Aerospace Oivision. Vandenberg AFE CA 
2nd Weather Group, Langley AFB VA 
3rd Amment L f lectrncs Mainl Sq. Vokota A i r  Base. Japan 
4th A i r  Base Group. Johnson AFB WC 
4th Tactical Control Squadron, MChord AFB MA 
4th Weather Group. Kansas City 
S t t i  F ie ld Maintenance Squadron. Travis AFB CA 
5th Orgn Maintenance Squadron, Travis A F B  CA 
6th Bmbardment Squadron, Ualker AF8 1c( 
6th Bmbardment Ying. Ualker MB m 
6th Support Squadron. Yalker AFB NM 
6th Ueather Squadron, Tinker I\FB a: 
6th Ueather Squadron. Tlnker 8F8 a: 
7th Tactical Control Squadron. R C b r d  AFB MA 
8th Yeather Group. Yillimr AFB A2 
8th Ueather Squadron, MacDiII AFB FL 
9th Support Squadron. Mountain H n e  AF8 IO 
9th Ueather Recon Group, MCle l lan hF8 CA 
9th Yeather Squadron, M a l s t w  AFB MT 
9th Weather Squadron, March AFB 
11th Embadwent Ying. Altur AFB a: 
13th Aeromedical Transport Sq, Travis AFB CA 
Headquarters, 15th Atr Force, March AFB CA 
15th Ueather Squadron, Maxwell AFB M 
10th A i r  Transport Squadron. MGulre AFB nJ 
18th Conwnlcatlonr k a d r o n .  Uestover AFB WI 
18th Cammications Squadron, Yestover MB M 
lBth Tactical Fighter Ying.  Kadena A i r  Base. Minawa 
22nd C i v i l  Engineering Squadron, March AfB CA 
22nd Foad Service Squadron, Warch AFB CI, 
22nd Support Squadron, March AFB CA 
23rd Babardlent Squadron, Travis AFB CA 
24th Yeather Squadron. L a r y  AFB CO 
24th Yeather Squadron. Travis AFB CA 
26th Yeather Squadron. Bergs t ra  AF8 T I  
26th Yeather Squadron, H i l l  #E UT 
28th F le ld  Maintenance Squadron, Ellsworth AFB SO 

CA 

Total 
Badged 

1 
I 

11 
2 
2 
I 
1 
8 
2 
1 
1 
1 
5 
1 
4 
2 
4 
1 
2 

64 
1 
8 
2 
1 
2 

I4 
1 
1 
2 
I 

10 
1 

11 
1 
1 
1 
2 
1 

10 
I 
2 
2 
1 
1 
I 

Over High 
0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 (R )  

I 

10 
1 

1 
5 
1 

5 

2 

3 
1 
1 

27 

8 
1 

1 
I 

'4: 2 

1 
1 

1 
36 
I 

1 
1 
7 
1 
1 
1 
1 
8 
1 

10 
1 
1 
1 
2 
1 
8 
1 
2 
I 

0.m 
0.086 
0.031 
0.104 
0.113 
0. I10 
0.000 
0.114 
0.023 
0.018 
0.065 
0.070 
0.000 
0.048 
0.090 
0.289 
0.063 
0.000 
0.062 
0.632 
0.050 
0.W 
0.763 
0.066 
0.047 
0.111 
0.093 
0.042 
0.088 
0.128 
0.132 
0.030 
0.105 
0.129 
0.044 
0.037 
0.120 
0.291 
0.252 
0.023 
0.046 
0.046 
0.m 
0.040 
0.645 

(continued) 
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Table 25. DOMINIC personnel exposure. U.S. Alr Force organlzatlons (contlnued). 

--------- 
Exposure Range ( R )  -- .. .- 

Total Over High 
code Organization and H a e  Station Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 ( R J  

4507 30th A l r  Oivlslan, Truax AFB Y I  
4119 30th A l r  Transport Squadron, UcGuire M B  K1 
k548 30th C m n i c a t i o o s  Squadron, M f u t t  AFB I(E 
4538 2 n d  C m n l c a t l o n s  Squadron. Elkhorn, NE 
4155 33rd A l r  Rescue Squadron. Kadena Alr Base. mlnawa 

or9 
---_ -- - .- 

1 1 0.125 

1 1 0.024 

2 6 0.092 
0.000 

2 I 1 0.645 
0.000 

28 0.184 

3 3 0.065 

2 0,030 
1 2.298 

3 2 1 0.053 
3 2 1 0.040 

1 1 0.097 
2 1 1 0.135 

5 0.124 
23 14 9 0.074 

7 7 0.wO 
6 I 5 0.067 

2 2 0.000 
4154 36th A i r  Rescue Squadron. Tachikara A l r  Base. Japan 8 
4117 30th A i r  Transport Squadron, WcGuire AFB WJ 7 r 
4637 30th A i r  Transport Squadron. WcGulre AFB K1 4 
4587 (2nd A l r  Base Ying. Lorlng AFB MF 1 1 

4005 44th A i r  Transport Squadron. Travis AFB CA 130 102 
3 2 1 0.072 

I 1 0.oW 

1 1 0.000 
55 4 2  13 0.228 

7 0.791 

1 1 0.m 

2 2 0.000 

1 3 0.102 
2 1 1 0.020 

1 3 0.111 

1 0.000 

4148 43rd A l r  Refueling Squadron. Larson AFB HA 

4147 44th TaCtIcaI Control Squadron. MChord AFB MA 
4526 46th Cmunications Squadron, Barksdale AFB LA 
4636 46th A l r  Transport Squadron, Hickam AFB HI 
4077 40th A i r  Transport Squadran. Hlckam AFB H I  
4063 54th A l r  Transport Squadron. Hickm M 8  HI 142 140 
4167 52nd Conrolldated k f t  M l n t  Squadron. Suffolk AFB NY 
4003 55th Ueather Recon Squadron, UcClellan AFB CA 195 85 103 
4176 55th Yeather Recon Squadron Oetachnt. Ei l ron AFB K 
4097 Headquarters 56th Flghter Ying, K.I. Sayer AFB MI 
4705 56th Yeather Squadron, Vokota A i r  Base. Japan 
4057 61rt Tactical Control Squadron. S tewar t  AFB W 
4145 62nd Tactlcal Control Squadron, WcChord AFB YII 
4143 74th Yeather Squadron. HI11 AFB UT 
4066 76th A i r  Rescue Squadron, Hlckam AFB HI 16 11 
4061 

4545 93rd C i v i l  Engineering Squadron. Castle AFB CA 

4135 96th Banbardnent Uing. Dyers AFB 1 X  
4531 

79th R l r  Rescue Squadron. hdersen AFB, 6ula 
4618 92nd C i v i l  Englneerlng Squadron. Fairchi ld AFB YA 4 

4036 93rd f i e l d  Malntenance Squadron, Castle AFB CA 7 

4179 105th A i r  Transport Squadron. -his l4mlclpal Arpt TN 7 7 
4006 114th A i r  Transport Squadron. Tr'Lvis AFB CA 1 
4659 115th Aircraft Control & Yarnlng Sq, Dothan M 1 1 
4093 117th Tactlcal Recon. Squadron. Hutchinron AFB KS 3 

4035 146th A l r  Transport Ylng. Van Huys CA 1 

4180 155th A i r  Transport Squadron. Ihnphlr Uunlcipal Arpt TN 7 6 1 
4142 19 l r t  A l r  Transport Squadron. Salt Lake City, UT 1 1 

4171 310th Babardmnt Ylng. Shi l l ing AFB KS 1 
4130 314th Conlolldated Acfi Ualnt Squadron. Sewart AFB TW LO 9 

1 6 0.136 
4 
1 1 0.196 

0.W 

O.Oo0 
3 0.385 

0.W 
1 0.050 
1 0.053 

0.021 
0.m 

1 1 0.169 

1 0.524 
1 0.129 

96th Operations Squadron. Osan A i r  Base. Korea 

1 1 4607 124th Ueather Squadron. Y1111ms AFB U 
4181 120th Mr Transport Squadron. Dobblns UB M 15 14 
4649 133rd Yeather Squadron. h l u t h  Internatianal Airport m 1 

4034 146th Consolidated Acft Uaint Squadron, Van Nuyr CA 

4541 305th A i r  Refueling Squadron, McGuirt: AFB M 

1 0.000 
2 1 1 0.040 

1 0.211 
4096 343rd Flghter Group, Ouluth lnternatlonal __ Airport W 

1 __ 
(contlnued) 



w 
hl 
U 

Table 25. DOMINIC personnel exposure, U.S. Alr Force organlzatlons (contlnued). 

4506 
4502 
4024 
4626 
4616 
4011 
4018 
4043 
4528 
4529 
4682 
4689 
4537 
4586 
4536 
4558 
4601 
4533 
45w 
4585 
4614 
4540 
4518 
4128 
40BB 
1643 
4539 
4033 
4182 
4677 
4114 
4688 
4605 
4014 
4107 
4170 
4093 
4162 
4089 
4046 
4027 
4697 
4051 
4696 
4016 
4686 

Organizatlon and Hane Station 
Or9 
Code __ 

3434 Fighter Grwp, Duluth W 
289th Missile Ying, Warren AFB M I  
414th Consolidated k f t  h i n t  Squadron, Oxnard #B CA 
551st A i r  Bare Squadron, Otis AFB M 
551st A i r  Refueling Squadron. O t i s  AFB Iu 
552nd Airbrn E a r l y  Urn1 L Cntrl Sq. RCle l lan  AFB CA 
552nd Field Wintenance%uadron, RCle l lan  AFB CA 
552nd Orgn Maintenance Squadron. WcClellan AFB CA 
648th Support Squadron. Gunther MB Al 
MIBth Aircraft Control C Yarning Sq. k a r l l l o  TX 
12Eth Mrcrrft Conkro\ L Yarnlng Sq. Cannon AFB M 
720th Aircraft Control L Yarning Sq. Wellis AFB WV 
745th Aircraft Control L Uarning Sq, Duncanville TX 
763rd Radar Squadron. Yiagrra Fal ls  HY 
77lst Radar Squadron, Cape Charles A i r  Force Sta  VA 
102nd Radar Squadron, Rockvll le A i r  Force S t a  
003rd C i v i l  Englneering Squadron, navis Monthan #E A1 
815th merations Squadron, Forbes AFB KS 
817th Cnbat Support Group. Pease #B M 
818th merations Squadron. Lincoln AFB WE 
020th Operattons Squadron, Plattsburg m 
e l s t  Radar Squadron. Baker OR 
825th merations Squadron. Li t t lerock AFB AR 
857th Uedical Grwp. Clinton Sherman lX 
IWlst A i r  Base Ying. Andrewr AFB M 
I W I r t  A l r  Bare Ying, Andrenr AFB M 
l W l s t  Field Maintenance Squadron. Andrws ffB M 
1003rd Instal lat ions Group, Norton AFB CA 
1070th Hedlcal Service Group. Gunther AFB h l  
1090th USAF Special Reporting Ying. Sandia Base 1(1( 
1094th Aviation Depot Squadron, nanzam Bare M 
1095th U U F  Special Reporting Squadron. Bossier Base LA 
1100th A i r  Base Squadron. 0olling.AFB OC 
1155th Technlcal operations Squadron. RCle l lan ME CA 
1211th Test Squadron. K i r t lsnd AFB M 
1215th Yeather Squadron, Olisted MB PA 
1254th A i r  Tranrport Uing. Andrews #B II, 
1294th A i r  Transport Group. Andrews AFB I*) 
1298th A i r  Tranrport Squadron. Andrewr R 8  M 
1352nd Photo Group, Colorado Sprl 1 M 
1352nd Photo 6rOup. Lmkout h u n t g n  A i r  Force S t a  CA 
1352nd Photo Group, Lwkout Mountain A i r  Force Sta CA 
1365th Photo Squadron, Orlando AFfB FL 
1365th Photo Squadron. Yestover AFE M 
1369th Photo Squadron. Vandenberg #B CA 
1369th Photo Squadron, Vandenberg AFB CA 

I L  

___.._- _________L-_____._- 

Exposure Range IR) 

Total 
Badged 

1 
1 
2 
1 
I 

53 
7 
5 
2 
1 
6 
2 
1 
1 
2 
1 
3 
1 
1 
1 
1 
1 
1 
1 

12 
2 
1 
2 
2 

11 
I 
1 
1 

35 
329 

1 
12 

2 
15 
2 

19 

1 
I7 
22 
1 

12 
2 

15 

1 
I 
30 

2 5 
2 3 

2 
1 

4 2 
2 

1 
1 
2 
1 

2 1 
1 
1 

23 

Over High 
0 0.W1-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 ( R )  ____- 

1 0.090 
1 0.022 

2 2.413 
0.059 
0.374 
0.149 
0.132 
0.107 
0.110 
0.148 
0.040 
0.000 
0.224 
0.092 
0.068 
0.092 
0.020 
0.213 
0.093 
0.032 
0.083 
0.023 
0.062 
0.064 
0.557 
0.046 
0.MU) 
0.032 
0 . W  
1.112 

1 2.249 
1 0.000 

0.000 
0.214 

12  47 18.0w) 
0.000 
0.000 
0.000 
0.W 
0.220 
0.192 
0.234 
0.192 
0.023 
0.242 
0.058 

I8 
147 43 26 20 12 

2 
14 5 

1 3 
1 2 

1 
2 
1 

- 
lcont Inued) 



Table 2 5 .  OOMINIC personnel exposure. U.S. A l r  Force o r g a n l z a t l o n r  (cont inued)  

Y 
M a 

4691 
4068 
4059 
4055 
4060 
4080 
4030 
4067 
4610 
4065 
4512 
4583 

4031 
4639 
4120 
4121 
4127 
4606 
4013 
4577 
4175 
4555 
4621 
4082 
4525 
4554 
4564 
4527 
4522 
4523 
4071 
4513 
4591 
4513 
4622 
4595 
4156 
4521 
4168 
4599 
450E 
4515 
4565 
4611 
4530 

4ow 

Tota l  Over High 
Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 t R )  

1 
1 
4 

7 

3 
5 
I 
1 

40 
3 

20 
9 
2 

11 
3 
1 
1 
2 
1 
I 
1 
3 
1 
I 
I 
I 
2 
1 
1 
4 

16 
16 
12 
60 
2 
9 
1 
2 
2 

10 
1 
I 
1 
1 
1 
I 

13 

I 
2 

2 

._-.--_. ._._ .. 
Exposure Range ( R )  -- .. . ..- - - - __ 

Or9 
Code Organization and Hane Station 

1369th Photo Squadron, Yandenbwg f f 8  CA 
1370th Photo Mapping Squadron. Hickam AFB H I  
1311rt Mapping and Charting Squadron. Turner ffB 6A 
1375th MapPlng and Charting Squadron. Turner f f B  GA 
1316th Consolldated Acft M i n t  Squadron. Turner AFB W 
1405th A l r  Bare Squadron. Scott ffB 
1501st Consolldated Acft h i n t  Squadron. Travlr ME CA 
1502nd A i r  Base Group, Hickam ff8 H I  
1502nd A i r  T ranr~or t  Squadron, Hlcka8 AfB H I  
1502nd A i r  Transport Ying. Hickaa AFB H I  
IS02nd A l r  Transport Ylng. Johnston Island 
1502nd Fle ld  Malntenance Squadron, Hlckam AFB H I  
1511th Orgn Mintenance Squadron. Travlr MB CA 
1511th Orgn Maintenance Squadron. Travis A H  U 
1611th A i r  Transport Ylng, k h i r e  MB K1 
1611th Orgn Maintenance Squadron, Wc6uire AFB NJ 
1612th Orgn. Maintenance Squadron, McGuire LFB IJ 
1816th A i r  Dlvirlon. Altur AFB a: 
1861nt F l ight  Llne Maint Sq. Tachlkaua A i r  Base. Japan 
l 9 0 l r t  Crmnmlcationr Squadron. l r a v l s  AFB Ch 
1901st Carnunicationr Squadron, Travis f f B  CA 
1903rd Cmunicatlonr Squadron. Davls Monthan M8 AZ 
1909th Comunlcationr Squadron. Andreus MB ID 
1910th Cmunlcationr Squadron. Loury M B  u) 
1915th Cmunlcatlons Squadron, Bunker H i 1 1  AFB I N  
1918th Ccinw~nlcationr Squadron. k o t t  M B  IL 
1951st C m n l c a t i o n s  Group, HlckM AFB H I  
1952nd Camnunlcationr Group. Hlckan AFB H I  
1953rd Canunications Squadron. Honrhu, Japan 
1955th Cmunicationr Squadron. Itazuke A i r  Base. Japan 
1956th Cmunicationr Squadron. Honrhu. Japan 
1957th Carnunlcatlonr Group. Hicbbl AFB H I  
1951th Cmunicatlonr Group. Hickam AFB H I  
1957th Cmunlcatlonr Group. Hlckan AFB H I  
1958th Comunlcationr Group, Andersen ME, Guam 
1958th Cmunlcations Sq. Anderren AFB. Guam 
1961rt Comunlcations Group. C l a r k  f f 8  Phlllppines 
1962nd CWIUnlCations Squadron. Kadena A i r  Bare. Okinawa 
1962nd Cmunlcationr Squadron. Kadena A i r  Base. Winawa 
2WDth Cmunlcatlonr Squadron. Stewart AFB 11'1 
2009th Cmunlcatlonr Squadron. Richards Gebauer U3 
2016th Ccmnunications Squadron. Dover AFB DE 
2040th Cmunlcattons Squadron. Kirt land AFB w( 
2040th C m n l c a t l o n i  Squadron. Kirt land AFB m 
2040th Cannunicatlonr Squadron, Cannon AFB MI 
2045th Cmunlcationr Squadron. Andrewr AFB M! 

~ ~ 

11 

~ 

2 
33 

I 
16 
2 
2 
9 

1 
1 

1 
1 
1 

1 

5 
6 
5 

25 
1 

1 

I 

1 

I 
2 
3 
1 
5 
1 
2 
1 
7 

2 
I 
1 

I 

1 
I 
2 

I 
1 
2 

1 
3 

I1 
10 

1 
33 

I 
9 

5 

I 
1 
1 
7 

1 

1 

2 

1 

1 

-_-_- 
0.117 
0.W 
0.143 
0.065 
0.182 
0.159 
0.177 
0.235 
0.012 
0.101 
0.370 
0.000 
0.039 

0.095 
0.000 
0.045 
0.598 
0 .os0 
0.081 
0.450 

0.0w 
0.050 
0.028 
0.063 
0 . W  
0.158 
0.6M) 
0.314 
0.215 
0.123 
1.210 
0.057 
0.384 
0.240 
0.082 
0.131 
0.631 
0.060 
0.107 
0.000 
0.026 

0.051 
0.990 

0.051 

0.m 

n.094 



Table 25. DOMINIC personnel exposure. U.S. A l r  Force organ lza t lons  (cont lnued) .  

Org 
Code 

4590 
4629 
4542 
4516 
4517 
4524 
4514 
4549 
4560 
4566 
4578 
4625 
4031 
4620 
4567 
4563 
4547 
4695 
4681 
4575 
4086 
4133 
4081 
4669 
4613 
4667 
4177 
4110 
4132 
4022 
4102 
4100 
4101 
4105 
4103 
4106 
4139 
4579 
4039 
4708 
4544 
4044 
4599 
4023 
4017 
4138 

__ 

Exposure Range ( R )  

0 __ 
1 

2 
4 
1 
2 

1 

I 
3 

3 

I 
1 
1 

1 

0.W1-0.5 ____- 
I 

5 
7 

3 
1 

2 
1 
2 

1 
1 

1 
1 
1 
1 
5 
1 

l B  
2 

13 
4 
1 

0.5-1 1-1.5 
-. -. . . . =. . 

1.5-2 2-2.5 2.5-3 3.0 (R )  

1 

Total nvmr Hlnh 
Organization and Hune Station Badged ____ 

2045th Cmunicatlons Squadron. Andrews MB YI) I 
2047th Colmunlcatlons Squadron. Maxwell AFB M 1 
2049th Cmunications Group, IlcClellan MB CA 7 
2127th Cmunlcatlons Squadron. Vokota A i r  Base, Japan 9 
2127th Cmunications Squadron. Vokota A i r  Bare. Japan 4 
2132nd Cmunications Squadron, Tachikawa A i r  Bare. Japan E 
2146th Cannunkations G r w .  Osan liB KO 11 
2146th Canunications Group, Kunran AE KO 1 
2146th Cmunicatlons Squadron. Kunran AB KO 1 
2152nd Canunlcatlons Group. Kadena A i r  Bare. Okinawa 1 
2165th Cmunications Squadron. laiwan I 
2170th Cmunicatlons Squadron. Orlando AFB FL 1 
2223rd Instal lat lonr Squadron. March MB CA 1 
2727th Canunlcatlons Squadron. Vokota A i r  Bare. Japan 1 
2867th Gnd Electr Eq. Inst  Agcy. KcClellan ATB CA 1 
2669th Gnd Electr Eq. I n r t  Agcy. Norton AFB U 1 
2675th Gnd Electr Eq. I n r t  Agcy, Tachikawa A i r  Base. Japan 11 
3206th Drone Squadron, Eglin MB FL 1 
3225th Drone Squadron. Hol laan KB IiU 1 
3245th A i r  Bare Ying. Bedford M 2 
3245th Test Group, Hanrca Field M I 
3276th School Squadron. Lackland AFB TX 2 
3345th A i r  Bare Group, Chanute AFB I L  1 
3345th A i r  Bare Grwp. Chanute AFB IL 1 
3380th A i r  Bare Group, Keesler MB MS 2 
3415th Maintenance I Supply Group. Loury AFB CO 1 
3500th F l ight  Tralnlng Ylng. Reese KB TX 1 
3511th F l i  h t  Line Malnt Squadron, Randolph AFB TX 1 

I 
3535th Consolidated kft Malnt Squadron, blather AFB CA 1 
3635th Flying Trainlng U l q ,  Stead AT0 NY 6 
3636th Field Maintenance Squadron. Stead AFB NY 4 
3636th Headquarters Oetachnent. Stead MB NV 18 
3636th Hellcopter Squadron. Stebd AFB m 2 
3636th Maintenance L Supply Grwp. Stead MB NY 16 
3636th Flying Training Qdrn (Helicopter). Stead AFB NY 4 
37OOth A i r  Base G r o w .  Lackland MB TX 2 
3764th School Squadron, Sheppard AFB TX 1 
3993rd Orgn Malntenance Squadron. Castle ATE CA 3 
4080th Strateglc Ying, Laughlln AFB TX 1 
4123rd Strategic Y i q ,  Clinton Sherman. OK 1 
4126th Cabal Support Group. Beale AFB CA 1 

1126th Field Malntenance Squadron, Beale AFB CA 1 
4126th Support Squadron. Beale KB CA 5 
4130th Strategic ‘ding, Bergstrwn AFB TX 1 

3514th Fie?d Maintenance Squadron. Randolph AT0 TX 

4126th Cmunications 6 Electrncr Squadron. Beale AFB CA 1 

. -. . . __ _. . -. __ - __-. _._. __ - __ 

0.357 
0 . m  
1.930 
0.092 
0.000 
0.346 
1.606 
0.025 
0.156 
0.099 
0.117 
0.061 
0.m 
0.033 
0.m 
0.000 
0.030 
0 . m  
0.000 
0.078 
0.083 
0.051 
0 . m  
0.060 
0.046 
0 . W  
0.115 
0.050 
0.071 
0.034 
0.184 
0.106 
0.146 
0.133 
0.164 
0.197 
0.021 
0 . m  
0.055 
0.114 
0.165 
0.051 
0.040 
0.051 
0.242 
0.115 - 

(continued) 



Table 25. DOMINIC personnel exposure, U.S.  Air Force organlzat lons (continued). 
~ -----.-- .-....... -- - 

Exposure Range ( R )  _- -_ . - - .-. _ _  _ _  . . . -. . _. . . . . . . . .- .- . .- . . 

Org 
Code Organization and H m  Station 

Total Over High 
Badged 0 0.W1-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 ( R )  

4014 4134th Oran Malntenance Sauadron. Hickan AFB HI 
4546 
45% 
4095 
4532 
4009 
4041 
4129 
4503 
4122 
4534 
4615 
4602 
4141 
4690 
4709 
4619 
4109 
4111 
4500 
4559 
4516 
4591 
4102 
4064 
4581 
4075 
4016 
4644 
4013 
4551 
4151 
4571 
4580 
4042 
4685 
4683 
4690 
4693 
4050 
4675 
4618 
4674 
4660 
4200 

4141st Stiategic Ying, 61dsgow. ill 
4110th Canbat Support Squadron, Larson AFB 
4347th Cmnbat Crew Trainlng Ying. MConnell AFB KS 
4392nd Aerospace Group, Yandenberg AFB CA 
4392nd Support Squadron, Yandenberg AFB CA 
4392nd Support Squadron. Yandenberg AFB CA 
4444th Reconnaissance lechnlcsl Squadron. Shaw AFB SC 
4603rd A i r  Base Group. Stewart AFB NV 
4603rd Consolidated k f t  M l n t  Squadron, S t e w a r t  AFB NV 
4628th Support Squadron. &Chord AFB UA 
4645th Support Squadron. h l u t h  Ul 
4661st Comnunlcations Group, Hamilton AFB CA 
4671th Defense System E v i l  Squadron. HI11 AFB UT 
4120th Oetachnent. Cannon #FB IH 
4180th Supply Squadron. Perrin AFB TX 
49Wth A i r  Bare Squadron, Uirt land MB 
4900th Consolidated k f t  Malnt Squadron, Kirt land AFB N4 
4925th Test Directorate. Kirt land AFB N4 
6W5th A i r  Portal Group. Hickam AFB HI 
6005th A i r  Postal Group. Hlckan AFB H I  
6102nd Atr Bare Yiw. Yokota A l r  Base. Japan 
6102nd Support Squadron, lokota A l r  Base. Japan 
6313th A i r  Bare Ylng. Kadena A i r  Base. Okinama 
6186th A i r  Base Ying. Hlckan AFB H I  
6486th A i r  Bare Ying. Hlckm AFB HI 
6486th C i v i l  Englneerlng Squadron, Hlckm AFB HI 
6486th Consolidated Acft Walnt Squadron, HIckm AFB HI 
6486th Explosive Ord Dlsposal Detachment. Hickam AFB HI 
6486th Support Squadron. Hickam AFB H I  
6486th Support Squadron. Hlckam AFB H I  
6488th A i r  Bare Squadron. Johnston Island 
6488th A i r  Bare Squadron, Johnston Island 
6510th A i r  Bare Group. Ednardr AFB CA 
6511th Test Group, E l  Centro CA 
6512nd Test Group, Edwards AFB CA 
6515th Amanent L Electrncr Maint Sq, Edwards AFB 
6515th F le ld  Maintenance Squadron. Edwards AFB CA 
6550th Operations Group. Patrick AFB FL 
6555th Support Ylng. Patrick AFB FL 
6560th Operatlons Group, Patrick AFB FL 
6580th A i r  Base Group. Hol lnan AFB N4 
6595th Aerospace Test. Sunnyvale CA 
6596th lnstal lat ions Squadron, Yandenberg AFB CA 
Unidentifiable 

UA 

M 

CA 

1 

1 
1 

1 
1 
2 

2 

1 
2 

1 
1 
5 
2 
3 
3 
1 
3 

21 
2 
I 
4 
1 
5 
1 
1 

18 

3 
1 
4 
1 
I 
1 
1 

I 1  

I 
I 

2 
1 
1 
3 
2 
2 

4 
1 

1 
9 
3 
2 

1 
32 

3 

1 

2 
4 

68 
3 
1 
1 
I 

1 
1 
3 

1 
2 

3 1  

9 2  1 3 

0.000 
0.236 
0.118 
0 . 0  
0.m 

0.140 
0.062 
0.015 
0.312 
0,166 
0.082 
0.W 
0.038 
0.120 
0 . m  
0.w1 
0.110 
0.255 
0.222 
0.000 
0.000 
0.000 
0.065 
0.098 
0.200 
0.000 

0.000 
0.m 
0.038 
0.211 
2.3M) 
0.240 
0.088 
0.115 
0.070 
0.000 
0.334 
0.055 
0.035 
0.050 
0.000 
0.021 
0.111 

n.ow 

0.053 



J 
J 
3 

9 

a 
4 
3 
3 

B 
9 
J 
1 

~ r s o n n e l  whose exposures a r e  presented i n  Tablo 25 may ba uniformed A i r  
Force pOKsOrln01 O r  C i V i l l a n O  WPlOYed by A I C  FOrCO OcganizatioM. gach A i r  
Force organization is treated either separately or with a group of l i k e  organi- 
zations with s i d l a ~  part ic ipat ion i n  the reutaindrt of t h i s  chapter. AIK FOCCO 

tion. such as Hq JTP 8 or Defense A t o m i c  SUPpoKt Agoncy I-). ace discrued 
at the end of this chaptor. 

perSOnn01 who w.CB WCIINIC paKtiCipMtS with ~ O i n t - S O ~ ~ i c o  ac t iv i ty  organiza- 

1211th T est saund ron. Kit t land m. h X I C Q .  m1S OCgMlZatiOn W a s  the 
largest Air Forco participmt wlth 329 badged personrul. It WM the samplor 
unit i n  DCHINIC. Flight o f f i ce r s  flew tho B - 5 7 ~  that sampled the nuclear 
clouds and W.CO observers i n  the aircraft. Enlisted p e r ~ ~ m l  p e r f o d  
sample r-nl. Paintainui the 8-57., and decontamlnatd them. 

The badglng system us& i n  t h i s  unit  waa unique. AIKCKW mmbors wore 
two OK -KO fi lm badqea on each sampling mission. These badges were usually 
processed the same day. Rt. erposuro for each badge was posted on thoir 
5x8 cards and a cumulative to tn l  was IMinta1n.d by adding tho highest badge 
trading to  the previous subtotal .  miis not on sampling m i ~ ~ i o n ~ .  these 
msn wore anothor badge, which was worn for 30 days or more. "In system was 
almost ident ical  t o  that used In earlior nuclear tost serios whore perm- 
ne1 wore a mission badgo for  entry into radiological areas and a l w  woco a 
pernrarunt badge. 

T a b l e  26 illustrates hoar tho system worked for a sampler p i lo t .  It 
s h a u  that  t h i s  p i lo t  had duplicate mission badges for eight sampler 
f l i g h t s  and a l w  had three permanent badges (NOS. 18235. 28991. and 53067) 

Table 26. Example o f  sampler pllot badge system, Alr Force 1211th Test 
Squadron. OOMINIC. 

Badge Number Isrus Date Process Date Exposure (mR) Cumulative ( m R )  

20958 4/27 4/27 1.180 
20957 4/27 4/27 1,670 1,670 
16235 4/17 5/16 0 1,670 
2899 1 3/16 6/19 0 1.670 
29100 5/19 5/19 1.900 
29101 5/19 5/19 1.900 3,570 
170533 5/27 5/27 3,790 
170534 5/27 5/27 3 BOO 7.370 
53033 6/10 6/10 1,660 
170582 6/10 6/10 1,670 9.040 
53165 6/12 6/12 25 
53166 6/12 6/12 26 9,066 
53362 6/15 6/15 0 
53363 6/15 6/15 0 9,066 
53067 6/18 7/29 46 9.114 
53762 6/30 6/30 3,000 12.114 
53771 6/30 6/30 2,000 
56638 7/11 7/12 20 
56639 7/11 7/12 20 12.134 
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that COvored the period 17 April through 29 July. A likely clerical error 
on posting tho issue date for badgo 28991 is ovident in that 3/16 should 
probably bo 5/16. 

This oxample doos not follow tho way the 5x8 card. wero &no during 
tho airdrops at Johnston Island during Soptembor and Octobor whon sampler 
pilots apparontly woco thoir "porman.nt" badge during tho sampling mis- 
sions. Tablo 27 is takon from a 5x8 card for a sol.cted pilot and shows 
tho use of throo pnbanont badgos and duplicato mission badgos on four 
differont missions. T?U accumulated exposuro for this pilot is 6.315 m~ 
(tho total of tho three permanent badge readings): but oight othor ontrios 
on tho card for accumulated oxposure aro crossod out. It tho p o m n t  
badgo readings (3000 + 65 + 3.250) aro addod to tho highost reading of 
each nission badge (239 + 2,390 + 601 + 1.940). tho total would be 11.485 
mu. In this cam. however. only tho total of tho permanont badges was upcd. 
which was 6,315. This suggests that tho person who totalled tho card data 
know tho pilot had w r n  both his pormanont and his mission badgos while 
sampling. m u  high roadlngs for tho pormanont badg.s aro indicative of 
this. m o r .  it is also possiblo that tho porson who totallod the card 
data knew from othor sources that tho lossor of tho possible doses was tho 
O M  LO b0 USOd. 

Table 27. Sampler p l l o t  exposure I n  Johnston I s l a n d  phase, A l r  Force 
1211th Test Squadron. OOMINIC. 

Badge Number Issue Oate Process Oat. Exposure (mR) 

63662' 

12278 

12287 

9/11 

10/2 

1 0 4  

10/11 

10/2 

10/2 

3.000 

232 

239 

62038 10/6 10/7 2.390 

62039 10/6 10/7 2.380 

65 62451' 10/10 10/26 

13016 10/27 10/27 601 

13017 10/27 10/27 555 

55376 10/30 10/30 1.940 

.- 

55371 10/30 10/30 1 .e60 

12790' 1 0/26 3.250 

a 
Permanent-type badges; process date f o r  12790 I s  unknown. 

Tho ruords for onlistod w n  do not distinguish b o t m n  tho airmon who 
p e r r o d  maintenance and thoso who rocowrod samplos or decontaminated 
aircraft. nata fr- thoir 5x8 card.. hamnr. indicato that malntonance 
personnel. and indeed all onllstod porsOnn01. wore subjected to a rigorous 
exposure control program. Although thou personno1 did not haw .mission 
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badges," they were issued new badges frequently. Bsch tium a new badge was 
issued the previous one was turned in and proceseod in a day or so. ~ i k c  
the officers, a cumulative exposure total W(ui maintained on the airmen. 
Table 28 contains data frcm the 5x8 card for one such airman. Thio tablo 
 illustrate^ how the exposure control system was used. mere is no explana- 
tion for tho missing entries on badge 63668: possibly, the badge was not 
turned in. %re wore no detOMtiOlU between 17 and 24 septmber. when the 
individual's next badge was 15srud. 

fable 28. Exposure c o n t r o l  system f o r  a l rmen I n  1211th Test  Squadron, 
O O M I N I C .  

Badge Number ISSUe Date Process Date Exposure (mR) Cumulatlvc (mR) 

18848 4/16 5/10 100 100 

27515 5/8 5/17 85 185 

28696 5/14 5/22 20 205 

170363 5/21 5/31 0 205 

170367 5/28 6/16 700 905 

53449 5/15 6/21 390 1,295 

53827 6/20 6/26 140 1.435 

53880 6/25 7/22 219 1,654 

56594 7/2 7/7 327 1,981 

63668 9/17 

12039 9/24 10/11 278 2.259 

62173 10/10 10/24 298 2,557 

12710 10/24 12/12 260 2.817 

an 11-page docwvnt exists in the microtiim t i i ~  (Reference c.l.2). 
entitled "Master Rater 1211th Test Squadron." datW 2 April 1962 (kfore 
the test series began). lists personno1 MY.. K M k .  Air Force service 
nllmbor. date of birth. MJ 

entry of "ANG" correspom 
first page " A i r  NatlOMl 
officers and 100 a i m n  w 
All these p e ~ ~ o t ~ ~ l .  exc 
apparently performed the a 
the 5x8 card. it is h o w  
AH3 airmrn obvioruly did I 

quent intorvals. Table 29 
exposuro data with the rem 

Wrk became their 5x8 Ca 

although the highest 4 

olidated List a in the Cons < . 

n there 15 an 
m top of tho 
there are 18 
ltiOM1 Guard. 
I DOMINIC and 
I 1211th. Pron 
m i S S i O M .  The 
W l O  KOCotnry 
dg0S at f K 0 -  
ANG personnel 



badges," they were Issued new badges frequently. Each ti- a new badge was 
issued the previous one was turned in and pKoc0SS.d ln a day OK SO. ~i*. 
the offlcoca. a cumulative exposure total was maintalnd on tho airnrn. 
Tab10 28 contains data from the 5x8 card for on. such airman.  his tablo 
lllustratr how tho OxpoSUtO control systom was uud. Thoro Is no explana- 
tion for tho mlsslnq entclos on badge 63668; possibly. tho badge w a s  not 
turnod in. Thoro WOK. no dotonations b e t m n  17 and 24 Soptombor, h o n  tho 
individual's noxt badgo was issued. 

Table  28. Exposure c o n t r o l  system for a l r m n  t n  1211th  Test  Squadron, 
DORINIC. 

Badge Number I s s u e  Oate Process Oatc Exposure (mR) Cumulat lve (mR) 

18848 4/16 5/10 100 100 

2751 5 5/8 5/17 85 185 

28696 5/14 5/22 20 205 

170363 5/21 5/31 0 205 

170367 5/28 6/16 700 905 

53449 5/15 6/21 390 1 ,295 

53827 6/20 6 /26  140 1.435 

53880 6/25 7/22 219 1,654 

56594 7/2 7/7 327 1,981 

63668 9/17 

12039 9/24 10/11 276 2,259 

62173 10/10 10/24 296 2.557 

12710 10/24 1211 2 260 2.817 

An 11-pago dommwnt oxlsts in tho mlcrofllm flfo (Roferonco C.1.2). 
entitlod "Mastor Rostor 1211th Test Squadron." datod 2 April 1962 (kfoto 

number. date of birth. and componont. In tho componont column thoro is an 
entry of "Mli" corrrpondlng to a handwritton c-nt at tho top of tho 
first pago "AIC WatloMl Ouard Undorllnod." In this list thoto are 18 
offlcors and 100 airmon whose namos aro idmtlflod a6 AIK National Guard. 
All thoso p.rsonn01. oxcept for 23 alrmon. w r e  badgod in DOMINIC and 
apparently portormod tho same dutios a6 tho rest of tho m m  in 1211th. From 
tho 5x8 cards It Is known that At& offlcors flow sampling missions. Tho 
ANO alrnwn obvIo11~1y did d.eontamlnatlon. malntonanco. and sample recovery 

quont intervals. Tablo 29 S-CIZ~S and c o m p s r ~ ~  tho badgod Mli ~ O K S O M I ~  

tho tOSt SOKIOS wan), lists POKSOnllOl MIO. Kmk, AIK FOKCO SOWIG0 

WOKk bOCaUS0 L h d K  5x8 Cards show th.y *KO ISSUOd SOVOKal -0s at fro- 

erpwuro data with tho Kom.¶lnlng 1211th pOKSoMI1. 

Although tho highest exposuro In tho 1211th T n t  squadron Is reported 
In the Cons011 datod Llst aa 18.080 R, this figure Is In orror. The exposure 
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Table 29. S u m r y  of exposures, A l r  Force 1211th Test Squadron, DOMINIC. 

Number o f  Eapo5ur.s I R )  
IO. O f  

Pwsons  0.001- 0.5- 1- 1 . 5 -  2- 2.5- 5- Over Hlgh 
E l . n m t  L1st.d 0 0.1 1 1 .5  2 2.5 3 3-4 4-5 10  10 I R )  

A W  N a t t o n a l  w a r d  
C m m n m t  100 12  40 13 14 4 5 5 1 3 2  1 14.005 

Actlv. Duty 
Alr Fore. 229. 10. i o ?  30 12 16  ? ?a 4 1 i i b  i o  1 8 . 0 8 0 ~  

T o t a l  1211th Test Sq -4 22J 147 43 26 20 12 12J 5 4 19b 19 1o.oooc 

I 0 t . S :  
a 

b18.00 R should be 
5 

nlgh should be 1. 

On. w r s o n  1lst.d t 

for th 
cards 
valw 
poet 
thir 
WI 

a"' on his 5x8 cards. no has two 
3 oach card contains a circlod 
nd total of both cards. Uhoovor 
tnly addod tho tw togothor. with 

f in tho 1211th and in Operation 

,re also associated with the 1211th 
ios includod flying samplor aircraCt 
Apating in ground activitios involv- 

ing tho Sampl.. mtionod lator. 

~ i r  Force 9-1 a1 IlIoaWM cen. , Kirtland Aw. New Mexico. AFSUZ. tho 
ucond largest Air Force orgb. .ion participating. was tho nucleus €or 
advanco Air FOCCO planning for DcwuIC. In January 1962. it croated tho 
Nucloar Tost Directorato. which took rosporuibility for all tost planning 
and test support. This dirutorate lator boceum Joint Task Group (Jlc 8.4) 
for tho duration of DWIINIC. For this roason Hq Jlc 8.4 (cod. 4001) per- 
sonno1 haw boon includod with tho othor throo A F S C  codrr (4108. 4662. 
and 8007) in tho distributioru prosoncod in this roport. 

In addition to starring a largo portion oC Hq rn 8.4. APSIFC partici- 
patod in rworal Dopartmnt of Del- (WD) exporilwrtal projocts. It was 
COSpoMiblO for four oxporiuntal projects (6 .7 .  88. Bc. and 9.4b) and 
participatod in throo others (6.1, 6.%, and 6.10). Exposures for 29 A F S C  
military and civilian personnel that can bo associated with spocific oxpor- 
imntal projocts are all less than 0.50 8. Chaptor 3 discusses thoso proj- 
ut. in soma dotail. 

Tho highest oxposure amng AFSUZ personnel was 6.163 I(. ruordod by a 
pilot who flow throo sampling niurions at ChcistPai Island. which accountod 
for m s t  of the oxposure. Throe lwr with orposures b e t m n  2.001 and 
2.500 R woro involved with sampler aircraft. judging from tho manner In 

- 

332 



Table 29. S u m r y  of exposures, A l r  Force 1211th Test  Squadron, DOMINIC. 

Nube? of Exposur*s I R )  
no. O f  

Persons 0.001- 0.5- 1- 1 .5 -  2- 2.5- 5- Over Htqh 
El-nt L l s t e d  0 0.5 1 1 . 6  2 2.5 3 3-4 4-5 10 10 (I) 

Alr N a t t o n a l  Guard 
Colponent 100 12 40 1 3 1 4  4 5 5 1 3 2  1 14.005 

ACt lY .  Duty 
111 Force 229a 10 .  107 30 12 16 7 7' 4 1 17b 10 111.011OC 

T o t a l  1211th T.$t Sq 329. 2 e  147 43 26 20 12 12. 5 4 l g b  19 10.(MOc 

Notes: 

'one person 1 l s t . d  t i l e e .  

b lO .OO R should b. 9.04 R Is**  t e x t ) .  
C 

H9qh should be 17.602 R.  

for that individual should bo 9.040 R basod on his 5x8 cards. Ho has two 
cards breauo of n w r o u s  badgo iasuu.  and oach card contains a circlod 
valuo of 9.040 R. which is tho corroct grand total of both cards. Uhowor 
postod hia oxpoouro on an II3M card mistakenly addod tho two togother. with 
this total roducod. tho highost oxpoouro in tho 1211th and in Operation 
D W I N I C  la 17.682 8. 

POCSOIUIO~ in othor organizations -re also associated with tho 1211th 
Tost squadron activitiu. Th... activitios lncludd flying samplor aircraft 
on sampling mluions as -11 as participating in ground activitios involv- 
ing tho samplor aircraft. Thru aro montionod lator. 

Air Fort. Swcial *awns centor (AFSYC). Kir tland A m .  Nlw nox ico. APSVC, tho 
second largost air  Force organization participating, was tho nuclow for 
advance Air Force planning for DcfUNIC. In January 1962. it croatod tho 
Nuclear Tost DiroctOratr. which took ro8pon8ibility for all tost planning 
and tost support. This dlroctorate lator buamo Joint Task Croup (JTC 8.4) 
for tho duration of WnINIC. For thia r-n liq JRi 8.4 (cod. 4001) por- 
sonno1 haw boon inciudd with tho othor throo a m  cod.. (4108. 4662. 
and 8007) In tho distributions proaontod in this report. 

In addition to staffing a larqo portion of Hq JRi 8.4. Apsyc partici- 
pated in m o r a l  Dopartmont of mfonso (Dw) exporinuntal projocts. It ma 
rosponsiblo Cor four wtpocimontal projocts (6.7. BB. 8c. and 9.4b) and 
participatod in throo othors (6.1, 6.5~. and 6.10). Bxposuros for 29 APSY: 
military and civilian porsonnol that can bo associated with apecific expor- 
imontal projocta aro all 108s than 0.50 R. Chapter 3 dia-ea thou proj- 
octa in som dotail. 

Tho highoat oxposuro eumng APSY: por~oMO1 was 6.163 R. recorded by a 
pilot who flew threo sampling missions at Christmas Island. which accounted 
for most of tho oxposuro. Throo mon with oxporuros b o t m n  2.001 and 
2.500 R wco involvod with nsrnplor aircraft. judging from tho m ~ o r  in 
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which they were badgod. One of  these men. an Air Force major, was the JTC 
8.4 Radsafe Officer (Reference C.4.1. p.'31); the other tw uare enlisted 
men and were probably In the samo soction. Each of thoso three had sevoral 
uookly badges lsaued ovor a 3-month poriod at Christmas ~sland. 

Unit code 4662 (one of the four APSZIC codes) has only tw men in it. A 
K O V ~ W  of tho 5x8 card in the microfilm file for those tuD c-1~ that 
on. is already listod un&r cod0 4001 (alw AFSUC) and that the other 
should have boon liatod undor tho 1211th Tost Squadron (cod. 4107). 

Air FOrCO Cambcidae &soarch Labora t orv -1. Bedfo rd. Mssachusetta. AKZL 
was lnvolvod in managing and e-ting aoveral of tho DQD oxperimntal pro- 
grams. Although only thrr m n  a K 0  Sharn und.r AFCRL (organlzatlOn Cod. 
4680) as boing badgod during WnINIC.  twelve mor. ALPCBL personnel are 
listod in Control gqulpnt Corporation (organization cod. 8642). on0 In 
Weather central, Hanacom Fiold (OCganlZatlOn cod. 4657). and tuD In Weaponr 
Evaluation Tort Croup (UElG). Field (E). DASA (cod. 8130). Tho 
Control Equlwnt Corporation is discusad In QldptOK 12. 

6.5a. 6.8, 6.10, 6.12, 8A.1. 9.h. and 9.lb. ThO IIumboK O f  por80nnrl M.O- 

elated with each projut. including contractors. is discussod in Chapter 3. 
The highest expocluro m n g  tho 18 A E R L  porwnnel uaa 0.97 8.  r.cordod for 
a man who wrkod  on Projut 9.h. 

mal'lagd eight Of tho O ~ K l m t a l  PKOjOCtS: PKOjOCtS 6.4, 

ne1 statlonod at 
zation. T h o n  Air 

0 6488th Air 

0 1957th Corm 

150- Air 

Tho 6488th A1 

men. POI tho 1957 
CoNOlidat 

which indicate HI 
sop. individuals 
Island. All thc- 
Thoro are five cc 
tho vflng at Johns 
typical of  a dota 
tO&Ml. 

.. m s t  or thr PCSOII- 
0 tho Jn: 8.6 OKgani- 

BtOn ISland. hsd 
) with 101 men and 5 
13. and 4593). a11 or 
5x8 card. shourd that 
s indicated Johnaton 
#tal of 74 porsonnrl. 
oru but only ono for 
nlno m) in probably 
M P o K t  *KViCO (mm) 

ThO ass& expoauro dlstrlbutlOn €OK the Alt Force contingmnt of JlC 
8.6 la shown in Tablo 30, and includes tho 6488th. the 1957th Corrrmunlca- 
tiom Croup cob.s, and tho 150- Cod.8. Tho h1gh.K OXpwuros ( w e r  2.0 R )  
in tho 6488th may h a w  b8on personnel who tofuelled A i r  FOCCO aircraft and 
0pOrat.d tho A i r  Fore0 f i r 0  and CK-h K O S C l U  OqUlmtlt. ThOU ~ t l V l t i ~  
could haw brouqht per8onnel close tO contaminatod Samp1.K aircraft. which 
WOK. allowed to "cool" overnight at Johnston Ialand bofore tho aircraft 
KetUKIlOd t 0  m K b O C S  mint. 
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which they were badged. one Of these men. an A i r  Force I M ~ O K ,  was the JTG 
8.4 Radaafc officer (Reference C.4.1. p.'31); the other two were enlisted 

weekly badges issued over a 3-month period at Christmas ~sland. 
Unit cod. 4662 (one of the four AFSU: codes) has only tm men in it. A 

KOVIOW of tho 5x8 card in tho microfilm file for those two KWOalS that 
one is already listed under code 4001 (also Apsy~)  and that tho other 
should have been listed Under tho 1211th Test Squadron (code 4107). 

mun Ond w c e  prOboblY In the S m  WtIOn. gOCh of those thr- had ~ v o r a l  

A i r  POKC. C a m b C  idam Research Labor atow (AFCRL). M r  ocd. Mssachusette. APCRL 
was involved in managing and executing several of tho WD experiluntal pro- 
grams. Although Only three Y n  shown under ApcRt (organization cod. 
4680) as bing badp.d during MmINIC, tmlW =KO A€CRL perSOMe1 are 
listed in Control Equipment Corporation (organization code 8642). one in 
UMthOK Central. HM.CoP Field (OKgMlZatlon code 4657). and tm in W o a p o n S  
Evaluation Tost Group (UETG). Field collmand (E). Dk3A (code 8130). The 
Control Bquipment Corporation 1s discussed In Chapter 12. 

APFRL managed eight of the WD experimntal projects: PKOjOCtS 6.4. 
6.5a. 6.8, 6.10. 6.12, 8A.1. 9.h. and 9.lb. The number of personnol asso- 
ciated with each project. including contractors. Is discussed in Chapter 3. 
Tho highest exposure m n g  tho 18 AFCRL ~ O K S O M O ~  W a s  0.97 8. CWrded for 
a man who worked on Project 9.la. 

Johnston Island BdOe cormand (Jn; 8.6). A i r  FOX* equimnt and petSOMe1 at 
Johnston Island c a w  under JTP 8 control in late 1961. M.t of tho p e r w -  
ne1 stationed at Johnston Island vmre Integrated into the JTG 8.6 orgmi- 
zation. These A i r  Force organization# vmn: 

0 6488th A l l  BaSO Squadron 

1957th Corrmunication Group. mtacturnt 1 

0 1502nd A I K  TKanSpoKt Wing. DOtaChrpmt 6. 

The 6488th AIC ~ a u  Squadron. stationed at Johnston Island. had two 
Con8Olldated code entries (cod.. 4571 and 4151) with 101 p.n and 5 
mn. FOK tho 1957th. thoKO three Cod.. (4071. 45t3. and 4593). all O f  
which Indicate Hickam Aw as home station. Several 5x8 cards shcud that 
so- individuals indicated Hickam A W  while Others indicated Johnston 
~sland. ~ 1 1  three cod.., when aggregated. have a total of 74 personnel. 
*re are rive codes for 1502nd AIC BMI OKgMiZatlOIIS but only orm tor 
the wing at Johnston Island. The size of the group (nine mn) is probably 
typical of a detachment to KW tho Bilitary Alr TKUISpoCt %rVlC* (laTs) 
tOmiM1. 

The assumed exposure distribution for the A i r  POKC. contingent of JTG 
8 .6  is s h m  in Table 3 0 ,  and 1nClUdOS tho 6488th. th. 1957th -1Ca- 
tlonrr Group Cod.5. and tho l502nd Cod-. The h1ph.K eXpOSUKOS (Over 2.0 R) 

~ p ~ ~ a t e d  tho A I c  Force f i r e  and crash rescue cquipunt. Those activities 
could have brought per801~101 close to contaminated sampler aircraft. which 
I m C e  all& to "cool' overnight at Johnston 1s1Md before tho aircraft 
returned to NAS B a r k r ~  Point. 

in the 6488th may have been personnel who refuelled A i r  FOKCe aircraft and 
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Table 30. Exposure data for Alr Force personnel assoclated wlth 
the Johnston Island Base Comnand. OOIIINIC. 

Number o f  Exposures (R) 

Persons Over Hlgh 
Llsted 0 0.000-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3 (R) 

6488th Alr Base Squadron 

106 19 12 9 2 1 3 2.300 

1957th Comnunicatlon Group 

14 31 41 0 2 

1502nd Alr Transport W n g  

9 2 7 

Total 

189 52 120 9 4 1 3 

1.210 

0.370 

2.300 

Alr Forco ICatlOM Units . ASldO f K a  tho 1957th COmPUIlIICatlOM Group. 
alroady discussod with the Johnston Island Beso Command. thoro were sevoral 
OthoK numbred C ~ i c a t i o r u  groups and S+KOM wlth f r a  1 tO 16 par- 
t l C l m t S  In ach. %SO aro 11St.d In Tab10 25. SOVOKal OKg~lZatlOM 
haw dupllcato cod..: l9Olst Communications squadron (4013. 4577). 1962nd 
Communications squadron (4156. 4521). 2040th Communlcatloru Squadron 
(4515. 4565, 4617). 2045th Communications Squadron (4530. 4590). 2127th 
ColPplnlcatlons squadron (4516. 4517). and 2146th Commmlcatlons Group 
(4514. 4549. 4568). W IndlVIdUalS U . r O  from tho Air FOCCO CommunlCatlON 
SOKVICO (Cod. 4589). Forty-tuo dlffOrOnt C ~ l C a t l O n S  OrgMlZatlO~ Codrs 
oncompassod 218 nun. Only olght llyn ~ 0 ~ 0 r d . d  exposures o w t  0.5 R .  tho 
hlghost king only 1.93 8. 

varying locations In WnINIC. Thry wore aboard aircraft and statlonod at 
all tho main base locatloru. In addition to u ~ t h o r  and project Islands. 
Placing thoro m n  at all tlmos durlng tho DOMINIC oporatlons Is difficult. 

apparontly flllod by m n  from many h m u  bnues. 

I 

AIK FOKCO pKSOIXIO1 with a Communications SpOClalty W O K 0  Used at WIdOly 

It IS C ~ l l C a t o d  by tho fact that tho total pOKWM01 C.4UIKmllt w(ls 

Alr Force YMthor Ihlte. P.KSOnnol Crop a largo numbr Of VarlOU Alt Forco 
woathor unlts porfonmd snroral functloru In WIIINIC. Including forocastlng 
and roportlng frop both ground and airborn0 lOCatlOns. Ground hCatiOM 
U . C e  spread throughout tho Pacific at mafly OUtpoStS. Airborn0 Weather 
reporting was dono p ~ l ~ ~ i l y  by tho 55th Woathor RocOIIMISSII~CO squadron 
(cod. 4003) using uB-50 aircraft, but In WIIINIC thore w r o  Alc Force 
woathor spoclallsts from 24 dlfforont OKganlZatlOIhS. Including tho Air 
Uoathor SONICO (codes 4079. 4638. 4670). On a sampling mission. M officer 
f t a  tho AIC Y.bth8C SONIC0 (It Scott AFB C S C S ~ V d  12.324 I(. 
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Table 31 contains the consolidated exposure data for all the weather 
wits. TIIO first line of data is for weathoc KeCoMaissance units: 9th 
weother RUOIVLdlSSMCO Croup (Cod0 4026) and 55th U0athor Reconnals~an~~ 
squadron (codes 4003 and 4176). The sucond lino contains OXpoSUKO data for 
all othor woathor units. including tho woathor contra1 activity from eight 
differont air Fore0 bases. Other than the 55th Ueathor Ruonnaissance 
squadron rSth 195 paKticipanrS. the 6th Weather Squadron at Tinkor A m .  
okiahomo (cod.. 4125 and 4574) had tho largest numbor of participants (65). 

Tho socond highost exposure among tho -thor personnel was 1.810 R 
for an individual who was also from tho Air F O C C ~  Uoathor sorvlce at Scott 
AFB. 

Table 31. Exposure d a t a  for  Alr Force weather u n l t s .  D O M I N I C .  
~ 

Number of Exposures ( R )  
No. of 
Persons Over Htgh 
L l s t e d  0 0.000-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3 ( R )  

Weather Reconnalrsance U n l t s  

21 2 94 111 7 

Other U n l t s  

99 13 52 2 0 1 

Total A l l  Weather U n l t s  

31 1 137 163 9 0 1 

0.791 

1 1 12.324 

1 1 12.324 

UIlltaCV Air Tt’aMWK t sorvic. mi tq. Theso units MI0  prlmrily tho various 
air transport vings. groups. and squadrons. lwonty differont cod.. woro 
used for those units and twa additional codes (4072, 4165) woro used for 
mT9 dotachunts. Alt0qeth.K there WOK. 460 particil?ants whoso principal 
miasion vas a i r  transportation of both personno1 and supplies, including 
nuclear dovlcos and radioactive cloud samples. 

The oxposuros for theso units when consolidated show that 385 men re- 
corda no exposuro (about 84 prrcont of tho total). 74 recorded 10SS than 
0.5 R. and 1 had 0.645 R (tho highost exposuro for this group). Of tho 
total number of participants. 140 wore from tho 50th Air Transport SqUa- 
dron, 130 from the 44th Air TrluISpoKt Squadron. and 55 from the 48th Air 
Transport Squadron. The mM &O COCOiVed the high8St exposure fK- tho 
38th Air TrluISpoKt SqUdron. 

Air ~ a s e  Units. These include tho various wlng-, group-. and squadron-level A i r  
Force organizations whose noma1 mission is tho operation of Air Force 
bas- and stations. Tho 6488th A i r  Bas8 Squadron has alroady been discussed 
unbr tho Johnston ISland BeM carrmand. Thr Corwlida ted L i s t  contains ton 
different groups (60 personnol). six difforont wlngs (77 P.Kso~~u~). and 
fivo difforont squadrons (106 personnol). Tho largest group was tho 6580th 

P 
I; 
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Group At Hickam AFB with 40 pOrSOtU~el; tho 6486th Wing. also at Hickam 
APB. had 58 personnel. and the 6488th squadron had 101 pOKSOMe1 badgd. 

A total of 243 PWL W.CO in thoso airbase units, if tho 6488th Squadron 
is 1nclUd.d. Without tho 6488th. whow oxposuros aro sunmarlzed in Table 
30. 142 men wore in the air- units, 14 of uhom had zoro or less than 
0.5 R erpomtro. Tho o m  man mor this uaa from the 1001st Air Base Wing 
wlth 0.551 R. 

strateai C Air COmaMd (SBC-1 Units. SAC organizations that participated In WIII- 
NIC UOCO aa toll-: 

0 2nd Air Porco a 1st Stratogic Aerospace Division 

a 8th Air Force 0 1st Combat Evaluation Croup 

0 15th Lit Force 1st -1cation Croup 

s Iioadquartors 
Tho 2nd Air Forco furn1sh.d aircraft and cr- as wall AS support per- 

0 544th R.corwiSSanc0 T ~ h n l c ~ l  Group. 

s O m O 1 .  A B-52 (No. 56-0013) for airdrop8. thrm KC-135s (Nos. 55-3236, 
58-0011. and 59-1514). t- B-47s (W. 52-0292 and 53-2329). and three 
U-2S (No.. 5666790 and 566695. and on0 orhou numbOK I S  Un-) M C O  fr- 
various units in tho 2nd Air Forco. W u-2~ w r o  wd just for FIS~IBOUL. 
Th. SAC airborno ccnmMd post (voice-call sign "Laoklng Glass') was a spa- 
cial KC-135 (No. 58-0011) uud in Project 7.4. Tho 8th A i r  Focco uas on 
standby to provido A backup aircrow for tho B-52 if D..ded. Th. 15th A i r  
Forco providod one KC-135 (No. 60-0341). Rxcopt for tho 8-52, all tho SAC 
aircraft ~ l r o  co-tod wlt -*-..- tmchnical and oxp.clmenta1 projects. 

Tho 1st Combat Svaluatii -or tho B-52 
while the 1st CQlPPmication 1 a col.rmn1- 
cations controllor. Tho 54 :on suppliod 
trajectory lnformation on a ace Division 

M C i . 8 .  

YM t.spon81blo for the A1 the PIskmwL 

. from those 
participacion 

Tho consolid4 tod Li sc 
coaaand-lwel units. but t 
b u a w  tho SubordlMtO wl ncludod hero. 

Tab10 32 contains a 1 Table 25 and 
inclubs additional info, MI units vith 
typo of aircraft OK ass1 

only 61 sac prlonno: M r  to b. suf- 
ficiont for oporation of aircraft. The 
Oxpoauro distribution fOl '0 or loss than 
0.5 R. Thr high-t o ~ c e  L---- ndivldual vith 
tho 1816th  AI^ Division. 

L/----- 

. 55- Ai rborn 0 wd BatlV Warnina contr 01 sauadron . This unit (cod. 4011) fleu 

wore usod in DOMINIC. Their main function was to provido platforms for the 

from Christmas Island. Two plan- flew out of Nand1 International Airport 

tho Wc-121 (litCCaft. and 53 pOrsOM01 -KO hdg0d. AS many aS S I X  RC-121. 

Aitbomo Air Op.tatlOM -tor, dtOKMtOly Operating from Hickan Am and 
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Group at Hickam A€B with 40 personnel; the 6486th Wing. also at Hickam 
ARB. had 58 porsonnel. and tho 6488th Squadron had 101 pWSOMOl badgod. 

A total of 243 mon WOK. in these airbaso units. if tho 6488th squadron 
is includod. Without tho 6488th. whoso exposures aro sumarized in Tab10 
30. 142 llrn U . C O  in tho a i K b a H  Wit6. 14 Of vhor had ZOKO OK 1.88 than 
0 .5  R oxposuro. Tho one man owc this was from the lOOlst Air Base wing 
with 0.557 R. 

StKatWiC A i K  comaand (9Ac) Vnl ta. SAC organizations that participated in m- 
NIC woro as follows: 

0 2nd Air Forco 1st Stratogic Aerospace Division 

0 8th Air FOKCO 

0 15th AIC FOKCO 

0 1st combat BvalU8tiOn GKOUp 

0 1st ~ I C a t l O n  GKOUp 

0 sa2 Hoadquartors 
Tho 2nd Air FOKCO furnishod aiCCKaft and Crew6 M -11 do Support p r -  

SOlUlol. A B-52 (NO. 56-0013) for a i K d K O p S ,  throo KC-1358 (NOS. 55-3136. 
58-0011, and 59-1514). twD B-47s (NOS. 52-0292 and 53-2329). and throo 
U-2s (Nor. 56-66790 and 56-6695. and ono whoso numbor is unknown) W S C ~  from 
VaKioru units in tho 2nd A i K  FOCCO. Tho U - a  WOK. U S d  j u t  for  PI-. 
Tho SAC ~ I K ~ O C M  cmmand post (voicuall sign "Looking Glass') wa6 a spo- 
cial lac-135 (NO. 58-0011) U r d  in PfOjOCt 7.4. Tho 8th Air FOCCO wa6 on 
standby to prOVId0 a backup aiKCreu for tho B-52 If nnded. Tho 15th Air 
Forco providrd on0 KC-135 (NO. 60-0341). ExCopt for tho B-52. all tho SAC 
aircraft wore co-trd with various tochnical and oxprimntal projects. 

0 54Pth Roconnaissanco Tochnical Group. 

Tho 1st Corbat Evaluation Group supplird safoty observers for 
&I10 tho 1st Camnmication Group fUrn1Sh.d radio OprratOrS and a 
CatlOM COntrOllOK. Tho 544th RocORMISSUICO Tochnical SqUadKOn 
trajoctory information on satollitu. Tho 1st stratogic ~oro=paco 
Iw KOSpOIlSiblO for tho Air Forco W6SilO ( h o c )  fOK PD.t Of tho 
S0ri.s. 

tho 8-52 
coammi- 
suppliod 
~ivision 
PIS- 

Tho p r W 1 i  datod L 1st lndiCatO6 f m K  than 75 pK60lUlol from thoso 
coamand-1-1 units. but this does not refloct tho total SAC participation 
b.cSuU tho SUbKdlMtO W h g 6 .  groups. and r q u a d r O l l S  M t  included h s K 0 .  

Tablo 32 contains a list of SAC units that aro listed in Tablo 25 and 
includos additional information on tho association of  these units with 

Only 61 SAC porsonnol are idontiflod. This does not appoar to k suf- 
ficiont for opration of throo lac-135s and tho othor large aircraft. Tho 
exposure dl6tributiOn for thoso 61 mon shan that 60 had zoco OK less than 
0 .5  R. Tho highut oxpo6uro rocordod wa6 0.598 R for M individual with 
tho 1816th Air Division. 

t m  Of aircraft Or dSS110 and t h d K  paKOtit OCganiZatiOIlS. 

552nd Ai rborn. and Barlv Warnina Con tcol Sauadt on. This unit (code 4011) fleu 

-KO usod in DOMINIC. Th.1~ main function was to prwido platforms for tho 
tho x-121 aircraft. and 53 ~rSOlUlO1 WOK. baa@. AS nWy 8 S  Six x-1216 

Airborno Air OpOratiOM E.ntOK. altOKn8tOlY OWKating f K m  Hickam AFB and 
fKOM ChriStZMS Island. W plan06 f 1 W  OUt Of Nand1 IntOKMtIOM1 A l K W K t  
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Table 3 2 ,  S t r a t e g l c  A l r  Comnand un l ts  p a r t l c l p a t l n g  l n  D O M I N I C .  

No. of Type 
Codel S ) U n i t  Men A l r c r a t t  

4518 825 th  Operd t l ons  Squadron 1 8-47 

4044 4126th  Combat Suppor t  Group 1 8-52 

4599 4126th  Conaun lca t l ons  b E l e c t r o n i c s  
Squadron 1 B-52 

4023 4126th F l e l d  Maintenance Squadron 1 8-52 

401 7 4126th Suppor t  Squadron 5 8-52 

4010 1 5 t h  A l r  F o r m  10 

4032 23rd Bomb Squadron 1 8-52 

4021, 4634 1 s t  S t r a t e g l c  Aerospace O l v l s i o n  10 M i s s i l e s  

4532 4392 Aerospace Group 1 I l i s s i l e s  

4009, 4041 Support  Squadron 4 M i s s i l e s  

4095 4347th Combat C r e w  T r a i n i n g  Ulna 1 8-47 

4664 1 s t  Combat Evaluation Group 2 

4502 389 th  Missile Uing 1 n l s s i l e r  

4546 4141st Strategic ning 2 8-52 

4585 818 th  Opera t i ons  Squadron 1 8 -41  

4600 S t r a t m g i c  A i r  Conwnd  squadron 1 

4509 817 th  Combat Suppor t  Group 1 8-52 

4541 305th A i r  R e f u e l l n g  Squadron 1 KC-135 

4115 6 t h  8ornb Squadron 4 U l s t i l e r  

4519 6 t h  8anb Ulng 1 nisriles 
4112 6 t h  SUppOrt SqUddrOn 2 M i s s i l e s  

4614 820 th  Opera t i ons  Squadron 2 KC-135 

4543 1 1 t h  E d  Ying 2 8-52 .- 
41 27 1816th A t  r 01 v i  s (on 1 8-52 

4544 4123rd S t r a t e g i c  Ulna 1 8-52 

41 38 4130th S t r a t e g i c  Ulna 1 

4708 4080th S t r a t e g i c  Y lng  1 

41 35 9 6 t h  B d  Uing 1 M l  

Pa ren t  
O r g a n l r a t l o n  

~~~- ~ 

2nd Alr Force  

4126th  S t r a t e g i c  Ylng 

4126th  S t r a t e g l c  Y l n g  

4126th  Strategic wing 

4126th strategic Ulna 

5 t h  Bomb Y lng  

1 5 t h  A l r  Fo rce  

1 5 t h  A i r  Force  

2nd A l r  Force 

2nd A l r  Force  

2nd A l r  Force  

8 t h  A l r  Force  

8 t h  A l r  Force  

8 t h  A l r  Force  

2nd A l r  Force  

2nd A l r  Fo rce  

2nd A l r  Fo rce  

in the Fiji I8land. for the high-altitude event: 
returned to UcClellan A W  and then back to Hich 
On 3 October tva planes went to Midway I8land tc 
mutics and Space Adrinistratlon's Project Hercui 
two plan-  re recalled to ncC1ellan A W  for 
The highest exposure in the wnsoli dated ti 
data on the 5x8 card for that individual indi 7 
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Table 32. Stra teg lc  A l r  C o m M n d  m l t S  Pa r t t c lpa t l ng  I n  DOMINIC. 

- 
No. o f  Typo Paren t  

Code( I ) Unl  t Mon A l r c r d f t  O r g d n l x a t l o n  

4516 

4044 

4599 

4023 

401 7 

4010 

4032 

4021. 4634 

4532 

4009. 4041 

4095 

4664 

4502 

4546 

4565 

4600 

4509 

4541 

4115 

4519 

4112 

4614 

4543 

41 27 

4544 

41 36 

4135 

625 th  O p e r a t l o n r  Squadron 

4126th CMnbdt Suppor t  Group 

4126th Conmunlca t lonr  L E l e c t r o n l c r  
Squadron 

4126th  F l e l d  Malntenance Squadron 

4126th Suppor t  Squadron 

1 5 t h  A l r  Force  

23rd BMnb Squddron 

1 s t  S t r a t e g l c  Aororpace D l v l s l o n  

4392 Aorospac* Group 

Suppor t  Squadron 

4347th Combat Crow T r d l n l n g  Ulng 

1 s t  Ccmbat E v a l u d t l o n  Group 

369th M l s s l l ~  Ylng 

4141r t  S t r r t o g l c  Y l n g  

616 th  O p e r a t l o n r  Squadron 

S t r a t o g l c  A l r  Command SqUddrOn 

617 th  c&dt SuppOrt Group 

305th A l r  R o f u o l l n g  Squadron 

6 t h  Bomb Squadron 

6 t h  Bornb Ytng 

6 t h  Support  Squadron 

820 th  Opora t l ons  Squadron 

1 1 t h  B& Ulng 

1616th A l r  D l v t r l o n  

4123rd S t r a t o g l c  Y lng 

4130th S t r a t o g l c  Ylng 

9 6 t h  Bomb Ylng 

4106 4060th S t r d t e g l c  Y l n g  

1 

1 

1 

1 

5 

10 

1 

10 

1 

4 

1 

2 

1 

2 

1 

1 

1 

1 

4 

1 

2 

2 

2 

1 

1 

1 

1 

1 

8-47 2nd A l r  Force  

8-52 4126th  S t r d t e g l c  Y l n g  

8-52 4126th  S t r a t e g l c  Y l n g  

6-52 4126th S t r d t e g l c  Y l n g  

8-5) 4126th S t r d t e g l c  Ylng 

8-52 5 t h  Bomb Y l n g  

M l  1st l e r  

M t s s l l e r  1 5 t h  A l r  Fo rce  

M l s s l l e r  1 5 t h  A l r  Force  

8-47 2nd A l r  Force  

2nd A l r  Force  

M l r s l l e r  

6-52 

6-47 2nd A l r  Force 

8-52 6 t h  A l r  Force  

KC-135 6 t h  A l r  Force  

111 ssl l e r  

M l r s l l e r  

M l s s l  l e $  

KC-135 6 t h  A l r  Fo rce  

8-52.. 2nd A l r  Force  

8-52 2nd A l r  Fo rce  

6-52 2nd A l r  Fo rce  

6-52 2nd A l r  Fo rce  

M l s r l  1es 

u-2 2nd A l r  Force 

in tho F i j i  Islands for tho high-altitude wonts. After some events they 
rOturnsd to HCClollan A W  and thon back tO Hick- A W  for tho next OVIClt. 
On 3 Octobor two p l a n u  wont to Uidway Island to assist in National Aero- 

two planes wore rocallod to McCIellan A W  for tho Cuban missilo crisis. 
The highest e m u r o  in tho w o l i dated L 1st is 0.149 Bi houwor. tho 
data on tho 5x8 card for that individual indicates his exposure should 
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bo 0.249 R. HIS 5x8 card shows ho had two badgos: the first coverod 17 
April to 31 A w t  wlth 0.199 R and tho Second covered 27 Septemlmr to 
necanmc wlth 0.050 R. 

This unit was S~bOrdinato to  tho 552nd AlKboKnO and Early Warning con- 
t K 0 1  wing at ncclellan am. California. Other units of tho 552nd wing that 
participated in WPIINIc wro: 

Total 
organization BrSOMOl code - 

552nd Field Mlntenance Squadron 7 4018 

552nd Organization Mlntonance squadron 5 4043 

Ha Washinaton. D .C. Hq UBAF spo11~0rod numerous oxporlmontal projects in 
the aroa of nucloar tost dotectlon in OOnINIC and was assisted by sevoral 
othor agonciu that lncludd civilian contractors. A m y  and Navy RhD or- 
ganizatioru, and s01~ non-DOD goverrumntal organizations. Thoso projocts 
and tho agrnclos -1at.d with oach haw boon outlined in Chapter 3. 

~oferonce 8.4.9 indicates that for WWINIC the Hq UBAP Element Pacific 
w u l d  conduct tho exporimonts and would k fo- by tho 1035th USAF Piold 
Actlvltios Group (Washington. DC). tho 1155th Tochnical Oporations squadron 
(mcc1011an AW. California), and tho 1156th Tochnlcal operations squadron 
( ~ 1 e r  A W .  Hawaii). ~ V O C .  tho 1156th Tlchnlcal Oporatloru Squadron 
M not a participant according to Fsforonco c.1.2. Organization cod- for 
liq USAF are 4149, 4150. and 4663. Thore was also a dotachmont (cod. 40621 
at ~iclwp Am. Hawaii. with soven porsoruml. all of whrm roceivod no expo- 
Sure. Tho 1155th Tochnical Opocations Squadron (cod, 4014) had 35 partlci- 
pants and tho h1gh-t O m U K O  W. 0.214 Pi 17 Dw had M exposure at all. 

Air Force PhotwraDhic and M m i n a  and Chactina Un ita. %SO Air Force units 
WOK. ruporuiblo for providing tho baric documonracy photography for tho 
WPIINIC oporation. 

Tab10 25 contains SIX difforent units with a total of 11 codos. Thoso 
are: 

c0d.s Uni t Porsonnol 

4697. 4027, 4046 1352nd Phot0 Grow 25 

4051. 4696 1365th Photo squadron 4 

4016. 4686. 4691 1369th mot0 squadron 4 

4068 1370th Photo napping squadron 7 

4059 137lst napping and Charting Squadron 4 

1375th M ing and Charting squadron 3 de 4055 

Of tho 47 pocso~01. 15 had n ~ X P O S U K ~  at all. Tho highest OXPOSULO wan 
0.242 R for an Individual in tho 1369th Photo Squadron. 

A i r  F O r y  bint.Mnc e u n i y  . Ton differont consolldatod Aircraft naintonanco 

i 

squadrons (Cod.. 4022. 4024, 4030, 4034. 4060. 4076. 4109. 4122. 4130. and 
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4167) with a total Of 50 perSOMel WrtiCipatRd. "t ' lRC0 U b C R  also 11 differ- 
ent Field Maintenance Squadrons (codes 4018. 4023. 4036. 4100. 4132. 4161. 
4539. 4583. 4598. 4627, and 4698) With 30 p . t S O M l O l  and eight Organiza- 
tional Mlntenance SqUadrOM (codes 4120, 4121. 4004, 4029, 4037, 4039. 
4043. and 4074). Tplo &lnt.MnCO and Supply Groups w r e  pr-nt (codes 
4103 and 4667). with 17 personno1 and two Flight-Line Maintenance squadro- 
(codes 4140 and 4606) wlth only one perron each. Personno1 of thwe =in- 
tenance units total 127. Exposures W.C. pr.doplinantly low. 47 having zero 
and 75 having -OS Showing loss than 0.5 Et. Five had exporuru groater 
than 0.5 R. tho highost Of which was 2.413 R ~0~0rd.d by a man from the 
Consolidated Aircraft Mlntonance Squadron. Both participants from this 
unit recorded over 2.0 Et. 

A i r  National Guard Units. Oru hundred Mx: personnel from 17 stat08 augmented 

AtkMlld3S 2 Wssouri 1 Ponnsylvania 1 

California 4 mntana 3 vo~mont 1 

Kansas 18* N0br-b 2 Washington 3 

th. 1211th T q t  Squadron In DOMINIC (Tablo 29) as shown klow: 

mtucky 1 Novada 17 West Vlrglnia 1 

MiW 2 North Dakota 5 Yl.consin 5 

Michigan 19 orogon 3 

An ANE unit at Stead A W .  Novada. providd two men for DaUNIC opora- 
tiOM for whom a separate badglng code (4164) was established. one of these 
Individuals. whoso dutios are unknown, had 20r0 exposure (Roforence C.1.2. 
mrning reperts of the 1211th Tost squadron. 1962, RBgco microfilm. roll 
270). The second was an enlisted man wrkd wlth the ReconnaIs.ance 
E l m n t  (TU 8.4.2). HIS first badge. iurud 17.Apri1 and pr0COSS.d 10 M Y .  
sh- an extrmly high exposure Of 16 R. An examination O f  the badg. 
(numkred 18801) showed that the exposure pattern on the film was pr-- 
nantly from OM direction and the pattorn indicated that the radiation wan 
not from a mlxed group of radiolsotoprr such as characterize nuclear wapon 
debris. M invostigation shwmd that tho man usually worked without his 
shirt and that his badge was attached to his shirt. "ho shirt was usually 
left OMC a chair where it apparently came into contact with a radioactive 
SOUKC. usad to calibrate instruments. His fellow workers whoso duties wre 
the same had from 1 tO 2 R OXpo8UCO for this porlod. At th. t-k group 
1-1 it wan docided that this man's exposure should bh considorad 5 R for 
this period. that Is. throe tirims the average of his fellow workers (RofOr- 
ence C.1.2, roll 7. 1-X 90). Upon KWIUW by the t-k force RadsafR O f f l -  
cor. the factor of 3 was dropped and he was credited wlth the average. 
1.5 R. onh othRr badge for the Sing10 day, 10 M y ,  added to make his total 
2.16 R. 

The ANG units flew mlSSlOns War Johnston Island with C-97 aircraft LO e callbrate various tracking kacons there. This took place before th 

All but three of these persoml  U S d  the 1211th TRSt Squadron Cod0 4107. 
Three from Kansas are listed under codc 4093. 
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P start of the tests. and therefore this unit was M t  badged. Men were drawn 
from tho Hawaii. CalifOrnla, and TeM.SS00 AN0 W i t S  for these flights. 

Air POKC. SwCe Svstom Dlvision (AFSSD1. mi8 A i r  Force OtgMiZatiOn, operating 
as Tu 8.1.5. provided tho Thot mirsilos and launch personnel for many of 

gh-altltudo shots at Johnston Island. Cnly threo msn wero badgod 
Am. Maryland. and tOlO from Vandenberg AFB, 

o-Q California. although up to 128 mannod tho task unit. Tho contractor that 
built tho liSSil0 pKovidd a PignffiCMt ~rrmkr Of m m  and SUboKdiMto 
AFSSD OCgMiXlltiOM probably dld also. 

MiSC.1lan.o ts. In addition to tho abo-ntionod units. only 

cod. mi t No. of Men High 

two mor0 had oxposuros 0v.r 2.0 R. Those units wore: 

- - 
i 4114 1094th Aviation Dopot squadron 1 2.249 

! 4632 S M  B O C M T d l l W  A i r  WteCIa1 AKOa 1 2.700 
I 

c 

Table 33 contains an overall s~rmmacy of Air Force orcposure data. In- 
C1ud.d in this tab10 are A i r  Forco pr8OtUlel Who with Hq JTP 0 and 
DASA OK wofo VIPs.  The grand total reprosonts the aggregate for these 
gCOUpS. tog*th.r with all tho A i r  FOCCO OKgMlZatiOM l1St.d in Table 25. 

Tablo 33. Sunmary of A l r  Force exposure data, DOMINIC. 

__ 

Number of Exposures ( R )  
NO. of 
Persons over 
Listed 0 0.000-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3-4 4-5 5-10 10-15 15 

~ ~~~~ 

A i r  Force Or~Jl l~ tJt lonS 
2.702 1,182 1,296 79 35 25 23 13 5 4 20 15 5 

Joint TJsk Force 8 

45 10 33 1 1 

Defense Atonlc Support Agency 

33 15 16 2 

VIPs 

11 11 

TOt.1 

2.791 1.218 1.345 82 36 25 23 13 5 4 20 15 5 

I 
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CHAPTER 11 

U.S. MARINE CORPS PARTICIPATION I N  OPERATION OOMINIC 

The Mrino Corps provided support for tho -IC oporation In two primary 
ways. The first was hellcoptor sorvico at Johnston Island for instr-nt-pod 
retrieval and ship-to-shoro porsonnel movement. and tho a ~ ~ o n d  was fwi 8.r- 
vice for tho Christmas Island weapon dowlopont tost.. ~ r i n e s  were a150 
presont as ships' company detactmwnts on tho major Navy units for DCMINIC. 
099 Princeton (Lpn-5). u98 nvo Jima (LPH-2), and ySS Por k t m  (cv8-10). 

The majority of b r i m  Corps porsonnel involved in -ration W~IINIC wero 
deployed aboard Navy Ships a8 part Of threo helic0pt.r .quabrons. 0110 of thoso 
squadrons soarchod for and rotriwed pod. and 110SocOnoS.  Although somo of tho 
pods were radioactive, tho squadron's exposuros woro low. eorsonnel of tho 
Bulk Fuel company statlonod at Christmas Island had very ltttlo expsure to 
radiation and their lad roadings refloct this. Tho highost rocordod oxposuro 
for an individual brine was for a nonComlSsiorud officor (NCO) in tho hangar 
deck crew aboard prin coton who rocoived 2.290 R .  Both tho Support & GrOund 
Company and tho A i r  Ccapany aboard Princ.con had tho highoat exposures of all 
the MrInoa in tho oporation. Tho rolatively high rocordod exposures of porson- 
no1 on Princoto~ aro furthor discussod in Chaptor 13. Tho o x m u r o  of tho on- , 

listed man who ruoived tho 2.29 R was ruordod on a badge 15SrUd 22 Sept..b.r 
and proceS8ed 11 D0c.mb.r. 

Tho particular Mrino units idontifiod a8 providing participants for m- 
NIC aro discussed b.10~. Tho elcposuros for thoir prrSOml aro Sham in Table 
34. 

zL3r - suuad con 36 (laas -361. This unit providod six nun who worked in tho 
Bulk Fuel company at Christmas Island. Throo were badgod as "WCAF SMta 
Ana' on tho cons Olidated L ist, a fourth was badgd as ?CAS El Toro.' and 
the remaining two were badged as "Third Mrim Air V I M  Snnta AM CA." 

Air Bas0 Sauad con 37 (laas -37). This unit provided on0 m~ for tho Bulk R1.l 
company. Ho was badgod as "Third Mrino Air wing 9Mta Ana CA." 

Mrine A l r C  raft ROMIC Saua dron 37 (HAUS -371. This unit provided flight creus 
and ground maintonanco crews for two aircraft involvod in tochnical 
photography for SKIRDPISH. Tho R5D-3. flew in a circular flight path at 
10,000 foot (3 km), one at a horizontal range of 10,000 yards (9.2 km). 
and tho other at 13.100 yards (12 km) from surfaco zoro. OtU R5D was a180 
used to obtain radiological readings at 3,000 feet (914 utors) and 1.500 
feet (46 motors) and to drop swke bomba in tho radioactiw water patch 
(Rofecence C.2007 pp. 254 ff). Thoso aircraft oprratod out of NAS Uirarar. 
9an Diego. California, and apparently were assignod for t.mporacy duty to 
the Navy Heavy Photo A i r  Squadron 62. Four Marines wore badged with this 
organization. 
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Table 34. DOMINIC personnel exposure. U.S. Martne Corps o rgan lza t ton r .  

Element 

Number of Exposures (R) 
No. o f  
Per sons Over Hlgh 
Badged 0 0.001-0.5 0.5-1 1 ( R )  

Mdrlne BdrraCkS. Naval Atr Stat lon 
Barbers Polnt 

Bulk Fuel Company. 1 s t  Forces Reglment 

Marine A l rc ra f t  Repair. Squadron 35 

Medlur Hellcopter Squadron 161 (HM-161) 

Medlum Hellcopter Squadron 363 (Hm-363)d 

Medtwn Hellcopter Squadron 364 (HMM-364) 

uSS Prlnceton (LPH-5) Support and 
Guard Company 

uss P r l n c e m  A l r  Company 

USS Vorktouq (CVS-10) Mdrlne OetdChWnt 

Mdrlnc observers 

Total 

2 2 

37 14 23 

4 3 1 

3 3 

0.035 

0.159 

0.021 

246 91 155 0.269 

138 53 64 1 0.505 

117 3 110 4 2.290 

39 39 0.000 

3 3 0.000 

589 209 31 5 1 4 2.290 

Note: 
a 

NO ddtd dVdlldble. 

Ba . Tnnty-Lour aarlnos partici- 
patod in tho oporatlon and twD woro badgd. 

B a -  0s IC. . A M r l M  Corm Bulk Rul DO- 
tachmont consisting of 2 officors and 101 onllstrd..p.rsonnol frol camp 
Pondleton and Mrino Corps A i r  Station. 81 TOCO. Californla, woro deployod - to Christmas Island on 16 Pobruary to imtall twD Mrlno corps assault 
Airfiold mol storago Systems noac mrt London and twD Tactical Airfield 
p w l  Dispensing Systom at airfioldr. This dotachpunt prwided ossential 
primary potroleum. oil and lubricants (POL) storago. pumping, and under- 
water f w i  ~ i r u  facilities at Christmas 111and for a poriod of 6 months. 
Prom the FOMOl ldated Lis t and medlcal records. orposuroa aro available 
for 37 porsonnel f r m  this organization. 

mrino llrdium H.lic0 pto; sauadron 161 trim -16 1) . A Mrlno holicoptor squadron 
doployod aboard tho dock landing ship. Poln t mriancc (~~m-31). rroa 
19 January through 1 February 1962. ~~signod mlssioru woro to: 

?.cry JTP 8 T- to Christmas I~land 

0 Transport t- 
canton islands 

to and from Jarvis. Bakor. Howland and 
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Conduct aerial  surveys and photograph islands and surround- 
ing K H f S  

Conduct standby soarch and rescue (SARI for --tor 

Estlmato tho nurpkr of hirds on each island. 
D.molltlon TO- (VDT) OPOKatiOM 

P K Q  14 M y  thKOugh 8 Juru fOUC aircraf t  U . C o  fl- to  Auxiliary -- 
ing Field (ALF) BO-. on I[aUai t o  mako tho Cirst ~ ~ ~ v e r y  oL -- 
launched f K O a  Barking sand.. Kauai. Hawaii. Thoso hollcoptOr cr- - r e p  
also utilized for rang. -p. prior to tho rocket f i r ing a t  Barking .\ 

on 19 Juno s i x  a i rcraf t  -re flarn to  ALF BO- for tho BLUEGILL .hot 
a t  Johnston Island. During tho poriod 19 June through 2 November alrcraf t  

data haw ldontifiod 80 ~ O K S O I U I O ~  in tho uni t .  but only 3 Usre be-. Th. 
-KO SOnt t O  SOV8II ti- to  SWpoKt -1YIC OpOratiOM. MKIW Cor- 

unit ~ d .  . r r o n ~ ~ ~ ~ l y  i d m t l f l d  as W-361 on th. Coru 0lldat.d L i s t .  

. A MKlW DOtaChmhnt deployod 
aboard u9S m n t l c o l l ~  (LSD-35) from April through M y  1962 ln Support of 
9wDRoFISH photography. A holicoptor frolll th i s  squadron also dr0pp.d two 
poSlt1Oning buoy tK8flSpond.KS t0 tho O a S t  Of th. towrd array's KOaK port- 
ion in support of Projoct 1.3a (Bffoets of Vhdrrwator UuclOat Kxplosioru 
on SOMK Systom at  Clam Rang.) (Rofor~1c. C.2002. p. 13). Tho o q u a d ~ ~ n  

t O K  SaUad con 363 - M a K l l ' l 8  W i C O D  

was dotached from lbIlt%COlIQ M 13 MY (l%OfOCOnCO C.3.1: ROfOKOnCO C.3.2. 
~ l c O 1 1 Q ) .  Only O l U  1ndlV~dUal IlaS b.m 1d.ntlfl.d f K a  th i s  Unit and 
thoro is no badging information. 

MKIM -1- W1iCODt.r SQU(ldf0n 364 (m -3 (14) . A WKiW h o l i C O p t O K  . q u a d K o n  

from 17 April through 10 A u g u s t  and for tho porlod 30 A U W t  through 
14 uovomtmr aboard Bine  .tollrn ThO S q U A d K O n ' S  aSS1- 1Mlud.d W O C  W t O C  

search and KOCOVOry of 1Mt-t C a p . U h S  (pod. and -0IU.). tho O v a -  
ation of civll lan and military p.cSOnrul Mt ~ 0 q ~ l r . d  at Johnston ISland 

normal squadron tralning IW conducted from ALP Ford Island. 

doployod aboard tho amphibious assault ship. Jwo JIw durlng the potlod 

during tho nueloar tmts. and ship-to-shoro shuttlo cuN. A t  m a r l  Harbor I 
.. 

A total of 246 aim n r o  badgod v i th  this  uni t  for both doplo-ts- 

t . Of 164 Marlnos aUlgnOd to t h i s  -- L W J -  

pany. badii information is available tor 138. 
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.CHAPTER 12 

DEPARTMENT OF DEFENSE. ATOMIC ENERGY COMMISSION. OTHER GOVERNMENT, 
CONTRACTOR, AN0 FOREIGN PARTICIPATION I N  OPERATION DOMINIC I 

INTRODUCTION 

A varioty of groups and OrgMiZatiOn8 other than tho military servicos 
participatod in -IC. tnciudod among thoso aco mpartmnt of mtens~ ( ~ 0 0 )  
agnclos. tho AtOPic Knorgy Commission (ABC) organiratioru. various Fedoral 
agencies. WD and AEIC contractors. visitors. and foreign personnel. WWINIC 
had M unusually large numbor ( 8 5 )  of WD contractors participating. sow of 
thoso contractors had hundreds of porsons involvod for tho entiro test poriod. 
while othors had only ono or two lnvolvod for short poriods. 

Tab10 35 lists tho aqonc1.s and CompanIOs. the nunkr Of p.csonS W e d .  
and tholC oxposures for -IC. Discussion Of tho OCgMiZatiOIIS fOllOWS tho 
soquonco shown in tho table. organizarions are not discussed in tho text 
kcauso thoy had wry f w  potsons badgod and no significant radiation o w -  
sures. Sonm contractor organizations aro also discussod in Chapter 3 if thoy 
participatod in ono of tho DOD oxp.ril~.ntal projects. 

DEPARTMENT OF OEFENSE AGENCIES 

Advanced Resoarch P r o i u  ts Aaoncv (ARPA). wash inuton. D .G. Four porsons were 
listod as bing  assignd to MPA in Washington. D.C. W v o r .  according to 
tho 5x8 cards only two weto actually Iron ARPA. T h q  both spont a couple 
of month. on Johnston ~ d a n d .  TIIO othor two uoco visitors from tho offico 
of tho Soerotary of O.~ONO who spnt only a fw daya in tho tost aroa. 
AU four mg. r.ading. were zero or 1.u than 0.5 I(. 

AcKav--Air F orce Xxchanao Smtq . Tho Army--Alr  FOKCO I l x C h a n g .  9yOt.P p.CSOllnOl 
from Harail had 11 porsoru badgod, roughly hair ~ r o  on Christmas Island 
and half on Johnston Island. Thoy oporatod tho Post ..Exchang.. on the is- 
lands for oxtondod pori&. NO badgo roading. &ow 0.5 R wero recordod. 

c Suwort Aaoncv (DASA). Yashlnaton. D.C.. and Sand la Bas.. New -. D- had 135 porsonnol badgod. W t y  from the hoadquartors in 
Wwhington wore badgod. wm for tho who10 S O ~ I H .  sop) only for tho 
Christmas or Johnston ~sland portion. and s01u for only a feu day.. Tho 
ylapns Effects Tost Group (VFlr;) at Field COmmMd. DASA (ECDASA). had 65 
badgod. This group was r ~ p o n s i b l 8  for managing tho WD oxp.ri~.ntal pro- 
gram for ~ I N I C .  B.cawo of tho group's importance. it was assign& a 
soparato task unit numbor in Joint Task Forc. 8 (JTF 8 ) .  Task Unit (TU) 
8.1.3. Tho programs it -god conslstod of a wid. varioty o f  exporiwntal 
Projects. which havo b w n  discussod in .op. dotail in Qlaptor 3. 

Tho 65 YETO porsonnol were badgod undor two organization cod-. 8008 
and 8130. Those listod undor 8008 uero all from PQ)m according to thoir 
5x8 cards. H-8r. tho 39 5x8 cards for thoso in cod. 8130 show that this 
cod. was apparently LISOCI for prrsonnol from othor Organizations. more are 

4 D.Le-  at^ 
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Tab le  35. DOMINIC p e r s o n n e l  e x p o s u r e ,  D e p a r t m e n t  OF D e f e n s e ,  Atornlc E n e r g y  C o m n l s s l o n .  
other g o v e r n m e n t ,  and c o n t r a c t o r  o rgan lza t lons .  

Or9 
Code Organization and Hane Stat ion 

Department o f  Defense Agencies 
4169 Advanced Research Projects Agency, Washington DC 
8009 Advanced Research Projects Agency, Washington DC 
8212 Amy-Air Force Exchange Service. For t  Schafter HI 
8w4 Defense Atomic Support Agency, Yashington OC 
8006 Defense At.omic Support Agency F l d  h d .  Sandia Base 
8008 Defense Atomic Support Agency F l d  Cnmd, Sandia Base 
8130 Oefense A t m i c  Support Agency F l d  Cmd. Sandia Base 
8000 Headquarters, Joint Task Force 8. Washingtan DC 
8214 United Service Organization 

Total WO Agencies 

Atomic Energy Cmnission Agencies 
8590 Atomic Energy Cwnission 
8120 Laurence Radiat ion Laboratory. Livemare CA 
8110 Lor A l m s  Sc ien t i f i c  Laboratory, Lor Alams fH 
8140 Sandia Corporation, Sandia Base fH 

Total AEC Agencies 

Other 6overment Agencies 
8672 Bureau of Canerc ia l  Fisheries. Honolulu H I  
4612 Federal Aviat ion Agency, Honolulu H I  
8652 National Bureau o f  Standards, Boulder M 
8600 U.S. Coast Guard Loran Station, Johnston l r l a n d  
8619 U.S. Customs. Honolulu HI 
8005 U.S. Public Health Service, Washington DC 
8625 U.S. Weather Bureau. Washington Dc 

Total Other Govermnt  Agencies 

Contractor Organizations 
8679 A I M Corporation. Honolulu H I  
8678 ABL. Cumberland MJ 
8616 AC Spark Plug, Milwaukee W I  
8662 lldcole Cwporathn. Cadmldge I44 
8644 Aero Lab. Pasadena CA 
8635 Aerojet General, Azusa CA 
I-- 

Total 
Badged 

1 
3 
11 
20 

Hn 50 
NI( 26 
NM 39 

195 
5 

350 

48 
410 
145 
318 
921 

11 
1 
2 
18 
1 

17 
4 
54 

2 
1 
5 
1 
13 
16 

Over Hlgh 
0 0.W1-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 ( R )  _- 
1 
2 
8 

11 
12 
13 
14 
71 
5 

1 
3 
9 
37 
13 
24 
116 

1 

1 
4 1 

140 203 6 1 

0.000 
0.019 
0,135 
0.356 
0.519 
0.245 
0.570 
1.370 
0.000 
0.570 

39 8 0 0 0 0 1 2.783 
276 130 1 0 1 0 1 1 7.149 
62 79 3 0 0 1 2.049 

168 149 1 0.590 
545 366 5 0 1 1 2 1 7.149 

10 1 

11 6 1 

1 
2 

1 
5 12 
2 2 

0.059 
0.000 
0.000 
0.922 
0 . m  . . ~ ~ ~  
0.232 
0.073 

32 21 1 U.Y22 

2 0.000 
1 0.000 
2 3 0.100 
1 0.000 
12 1 0.112 
7 9 0.063 - 

(cent inued) 



w 
L a 

T a b l e  35. DOMINIC personne l  exposure. Department o f  Defense, Atomlc Energy Comlss1On,  
o t h e r  government. and c o n t r a c t o r  o r g a n l z a t l o n s  ( c o n t i n u e d ) .  

Exposure Range ( R l  

Or9 
Code Organization and Home Stat ion 

Total Over High 
Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 ( R l  

Contractor Or ganiz  alions ( cont i nued) 
8631 Aerospace Resedrch. Newton M 
8657 A l l i e d  Research 4ssociater. Boston IIA 
8636 h e r i c a n  Science b tngineering. Csnbridge M 
8656 Aracon laboratories, Concord ~ U 4  
8664 A m u r  Research Foundation, Chicago 1L 
8640 A t l a n t i c  Research CwDoration. E\ Monte CA 
8649 
8605 
8680 
8646 
8610 
8614 
8663 

8666 
8669 
8642 
8667 
8603 
4045 
4047 
8602 
8160 
8624 
8634 
8661 
8650 
8609 
8601 
8670 
8660 
8607 
8638 
8647 
8500 
8643 
8606 
8658 

8618 

AVCO Corporation, uilmington -M 
BTL. Greensboro NC 
Barnes Engineerin Stamford CT 
Be l l  and How l l .  k a d e n a  CA 
Be l l  Telephone Lab. Haedale NJ 
Bendix Radio Corporation, B a l t i m r e  bM 
Cohu Elec t r l c .  San Diego CA 
Co l l ins  Radio, Dallas TX 
Columbia University, New Vork NY 
Comstock Wescott. Cambridge U4 
Control Equipment Corporation. Bedford U4 
Cook E l e c t r i c  Conpany. Morton Grove 
Cubic Corporation. San Diego CA 
Denver Research Ins t i tu te .  Denver CO 
Denver Research Ins t i tu te .  Denver CO 
Douglas A i r c r a f t  Company, Santa Monica CA 
EUG.  Inc..  Boston PA 
Eberl ine Instruments Corporation. Sante Fe Nn 
Elect ro Opt ica l  Systems, Pasadena CA 
E lect ron ic  Connunicatlons. St .  Peterrburg FL 
Electronics AsSOcibteS. Inc.. San Jose CA 
Federal E l e c t r i c  Corporation. Port Hueneme CA 
Ford Aeronutronlc. Nenport Beach t A  
G.T. Schjeldatil Company. n o r t h f i e l d  MN 
General Dynamlts, San Dlego U 
General E l e c t r l c  Company, Philadelphia PA 
Geophysics Corporatlon of Wrtca.  Boston U4 
Geophysics Corporation of  h e r i c a .  Bedford 
Holmes & Narver 
Hughes A i rc ra f t ,  Culver C i t y  CA 
IBW Corporation, Honolulu H I  
Kaman Nuclear. Colorado b r i n g s  CO 

IL  

IIA 

3 3 
4 0 I 
25 10 15 
1 1 
5 5 
23 19 4 
11 
3 

10 1 
1 2 

21 
3 
3 

11 
1 
4 
4 
2 
12 
1 
40 
1 
1 

164 

2 
22 

7 
1 
39 
8 
2 
6 
I8 
21 
3 

2.038 
9 
1 
2 

183 

1 
22 17 
1 
1 
46 108 
95 87 
0 I 

10 12 
4 3 
0 1 
4 33 
1 7 
2 
0 6 
7 9 
10 10 
1 2 

713 1.295 
3 6 
0 1 
0 2 

0 

1 

0 

2 
1 
1 

2 

1 
I 

19 

0 

0 

1 

1 

2 

1 

0 

0 . W  
0.349 
0.325 
0 . m  
0 .wo 
0.083 
0.034 
0.135 
0.040 
0.050 
0.092 
0.102 
0.000 
1.670 
0.093 
0 . m  
0.970 
0.000 
1.270 
0.003 
0.000 

1 2.2m 
0.760 
0.560 
0.128 
0.352 
0.032 
0.900 
0.352 
0.000 
0.380 
1.610 
0.915 
0.104 

2 8 2.920 
0.109 
0.088 
0.153 

(cont inued) 



Table 35. DOMINIC personnel exposure. Department of Defense, Atonlc Energy ComnltSlOn, 
other government, and contractor organlzatlons (conttnued). 

_____._________________-..-----_.-.__._I____-__-____.___._____.-- -- 
Exposure Range (R) 

Org 
Code 

Total Over High 
Organlzation and Home Stat ion Badged 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3.0 (R)  

Contrac t o r  Organ i z  a t i ons (continued) 
8633 Marquardt 1 1 O.Oo0 
4166 Mart in P1 t. Baltimore MD 1 0 1 0.258 

7 4 1 0.760 
1 1 0.000 8665 M a t r i x  RLD Corporation. Nashau H1 

8611 Milgo Electronics, Miami FL 2 1 1 0.022 
8645 Mi t re  Corporation. Bedford HA 4 4 0.000 
8637 Ne* Mexico S t a t e  University. Las Cruces NM 10 4 6 0.072 
13651 Northrap Yentura, Uan Huys CL. 3 2 1 0.036 
8675 Oklahoma State University, S t i l lwa ter  OK 1 1 O.Oo0 
8622 Onan Studebaker Company 1 1 0.000 
8621 Philco Corporation, Philadelphia PA 1 0 1 0.040 
8655 Polytechnic Engineering Company, S i lver  Springs 10 1 1 O.Oo0 
8608 Radio Corporation of m i c a .  Cherryh i l l  HJ 94 56 38 0.440 
8629 Raytheon. Falmouth HA 1 1 0.000 
8615 Rocketdyne. Los Angeles CA 4 2 2 0.061 
8653 Schimelnan. Santa Ana CA 2 1 1 0.040 w 

4 8673 Scripps I n s t i t u t i o n  of Oceanography. La J o l l a  CA 9 8 1 0.152 
I. 

8623 Stanford Research Ins t i tu te .  Henlo Park CA 17 12 4 1 0.615 
8628 Sueinhart E lec t r i c  1 1 O.Oo0 
8641 Sylvania Corporation. Plountain Hen CA 4 2 2 0.129 
8613 Sylvania Corporation. Mountain View CA 39 22 17 0.118 
a639 TechOps. Burl ington HA 2 1 1 0.026 
8620 Tele Signal Cnpany. H icksv i l le  NY 2 2 0.000 
8677 Univac. San Oiego CA 1 0 1 0.270 
8676 Univers i ty  o f  Dayton, Dayton MI 1 1 O.Oo0 
8648 Univers i ty  o f  Utah, S a l t  Lake C i t y  UT 6 3 3 0.023 
8671 Univers i ty  o f  Washington. Seatt le UA 6 4 2 0.039 
8627 Yarian Assmiates. Palo Al to  CA 3 1 2 0.110 
8612 Yiron Corporation. Minneapolis Wl 1 1 0.000 
8668 Uentworth Ins t i tu t ion .  Boston FA 2 2 0.000 
8674 Uestern E lec t r i c  Conpany, New Vork NV 6 6 0.000 
8626 Yestinghouse Electr ic, Lor Angeles CA 1 1 0.000 
8654 Zinney Corporation, hmrov ia  CA 5 5 O.OO0 

Total Contractor Organizations 2,984 1.186 1.750 30 3 4 3 8 2.920 

8632 Massachu 2 t t s  Ins t  o f  Tech, L incoln Labs, Lexington HA 12 

VERY I R M l T A N T  PERSONS 

8001 65 56 9 0.062 



28 cards marked "TU 8.1.3' that show no organization or home station for 
tho individual. This is a m s t  unusual occu~renco sinco oven one such card 
io rarely found in other c0d.s. O m  of theso 28 cards is for tho Project 

oratories (AFCRL). Of tho teamining 11 cards. 9 list horm addrossaa outxido 
tho state of N w  Ifsxico. making their asslgnwnt to m2DAsa unlikely. of 
tho C ~ l I l i n g .  On0 S h w  A i r  Force Spacial WoapoM Contor (AFSW) as his 
homo organization and ono a h w  AFCRL aa his h o u  organization. 

An sdditlonal SO men from other diroctoratr wlthin FCDASA w c e  badgod. 
Sam of theso wore short-tom visitors to tho tost aroa, while othors spont 
S-tal mrmtha on alto porformlng full-ti- tasks i n  Headquarters Joint 
Task Forco 8 (Hq JTF 8 . )  No ono in DJiSA recoivod an oxpasure greater than 
1.0 R. 

OffiCOr Of PCOjOCt 9.1B. M 65plOYOO O f  A i r  Forco Cambrldg8 R O W r C h  L&- 

JTP 8 Hoadauartor~. Hq J l T  8 had 195 men badgod in DWINIC. T h e m  staffod the 
various divisions and autiona of tho hoadquartors. nost wore initially 
atatlonod on Christmas Ialand and thon m o d  to Johnston Island In July 
aftor tho last shot at Christmar. A fou were located on Johnston Island 
for tho duration and a few romained in wwaii for all or part of the tost- 
ing. Only o m  rocoivod an oxposuro groator than 1 R (1.370 R). Ho partlci- 
pat& on both Johnaton and Chriatnma ISlattds. 

Unit 5 . v  t ion . Tho US0 sone fivo nun t o  Christma Island 
in JIM0 for 2 dAY. to do a 090 Show for t M k  fOrC0 poCSolUul. Their badges 
rocordm3 no oxpoouro. 

ATOMIC ENERGY COMMISSION ORGANIZATIONS 

Lawconco Radiat ion Labor atom (LRL). Liv eTPOre. ca lifornia . LRL. o m  Of tho two 
nuclear dovlco dwolopcP.nt laboratorir. had 410 porsona badgod as a sop- 
atato taak unit (N 8.1.2) during WIIINIC. LRL was roaporuiblo for provid- 
ing 16 of tho 29 nucloar dovices airdropped during DOHINIC. Theso men wore 
Involwd in tho details of dovice dosign, conatruction. tost, checkout. 
dotonation timing, and diagmatica. Tho LRL pocson who flow as sciontific 
COntrollOr in tho samplor control 8-5713 aircraft rocoivod the highest expo- 
sur0 (7.149 R). Only ono othor individual in tho organization cece iwd  1 ~ x 0  

than 2.0 R (during -0 and July). but his specific duties aro unknown. 
Tho romaindor of tho LRL porsonnol rocoivd oxpoauros klow 1.0 R. 

boa A l a s  Scientifi c Labor atom (WL). u s  A1 amos. Now M X  ico. W L .  desig- 
natod N 8.1.1. had 145 nun badgod for XMIUIC. It was tho othor laboratory 
involvod in wapon dosign and dwolopunt. W L  waa ~OspaMlblo for 13 of 
tho 29 airdroppod nucloar dovlcr. Only ono LASL psraon received more than 
1 R. tho sciontific controll8r who diroetod tho efforts of th8 sampler 
pilots from a 8-5713 aipxaft on thoao smm 13 shots. 

Sandia cormr ation. Albuqgorauo. Now l u X I C Q  . Sandia Corporation had 318 porson- 
no1 badgod in DcIIzblIC. It ma alao assignod a soparato task unit within 
JTF 8. N 8.1.4. sandia porfocnmd sovoral missions includlng assistance to 
tho Air FOtCo in chocking. twting. mating. and loading nuclear d.ViCr% 
aboard tho E-52a at hDs Barkra mint. It oporatod an accurate radar SY.' 

tom at Christmas Island for a i r  array control purpo.ra. It was also c c  
SpoMiblo for procuring. Illodifying, e.sswbling. and launching tho Strypi 

i 
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rocket at Johnston Island that Carried tho CWKUXTE warhead. In addition 
it was reSpoMlble for the fuzing and firing SySrrmD in the nuclear de- 
vlcro. and had substantla1 diagnosrlc 0WlpPP.nt on both Christmas and 
Johnston islands as well 8s aboard tho two C-130 aircraft. -no of 318 
Sandla porsonnol received OVIK 0.6 8 .  

OTHER GOVERNMENT AGENCIES 

NatiOMl mf eau of Standards. con era1 Red io Promaation ratom ( CWL) 
BoUldOt, Col O C ~ ~ Q  . ~ h .  National BUCMU or Standards. two mr& 
working with WE%. FCDABA. at Johnston Island. Thoso m n  could hsw 
COMICtod with Projoct 6.5~. a CIlPL project. OK with EKP m u r m n t s  bing  
mad. u n d . K  tho SponroKShlp O f  Hq U S A p a  cku WaS theC0 in JunS and July. tho 
other f t m  OCtObdK to N o V e K .  N0lth.r rOCeiVed any IXpSUKO. 

U.S. Coast 6 caod. tic suIv.v C v S Q ; s )  . USCGS provided the ship, Pionaor. which 
was aCtlW in tho lOng-tIta tracking Of tho SWROFISH radioactive pool. A 
second USCGS ship. Epthfl ndIL. p8KtiCipat.d during March and April in 
ChKl8tW Island hydKOgKaphlC SULVOyS. It W IlOt PKOSOnt during WWINIC 
and thIKOfOKe not 0- tO any KadiOlOgiCal KlSk. 

U.S. C a t  Guard. Johnston 1s- . Tho U.S. Coast Guard operated a Loran Sta- 
tion on sand Island. which is a Law hundrod yards Crcm Johnston Island. 
This was a perparUnt facility and not OStabliShed fOf th. WPlINIC opera- 
tion. Nono of the 18 ~ ~ K M N  badgod recolvod as much as 1.0 8. 

U.S. Rlbli c Hoelth Sorvice. UM hinaton. 0.c . This organization -god M ex- 
tonsive radiation monitoring program throughout the Paciflc during ~ I u I C .  

U.S. Y M t h O C  B U K  MU. u w t o n .  0.G . Th. u.9. UOatheK BUKeaU had f O U t  WKSOIU 
badged; thKW W K M  in tho M t h o K  pKoddiCtlOn 6eCtiOIl O f  Hq JTF 8 on 
ChrlStmas =land and ono in the same area on Johnston Island. No badgo 
KOading. oxcoedd 0.50 B. Tho Uoathot Buroau also managed tho Projoct 
Stemuindot cloud-tracking actlVitlw d..CKibd In ChaptOK 3 .  although 
actual Conduct was by Air FOKCO E-57s. 

CONTRACTORS 

COntKaCtOKS at =IC K W d  from VOW htgI COCpoKatlOM to V O W  -11 
enterprises. and tho numbhK O f  pefSOIlnO1 pKW1d.d by M C h  COntKaCtOC variod 
from one to over two thousand. Certain contractors contlnuod in tho roles that 
they had played in prior Pacific Oco8n atmosphoric bmapon tost ~ ~ 1 0 5  and now 
contractors appoared. 

Th. functions of the contractors varied. Sozm. such as Holmes b NaKVer. 
Inc. (HcN) and Edgerton. Connoshauson 6 Orlor (gcrc). provided secvIcos for 

whoso poraonnol UIKO at tho test  KIM to assist in tho operation and mainte- 

ment scientific organizations. and their personnel participated in the design. 
execution. and reporting of tho projects. 

tho who10 OK laKW parts Of -tho Operation. 9au b m K 0  maIUfaCtUCOKS Of h a K d w K I  

MI1CO O f  thOlK h a K h K 0 .  Finally. SOO. -re thore M COMUltMtS tO tho gOVOCn- 

349 



Tho contractors will be dlscussed hore in alphabetical order. Sam of those 
wlth leas than two ropr.oentatlvrr will not be dlscurord. howmver. and the 
functioM Of the contractors discussed may not bo colplotoly documented. Where 
inforoncrr aro drawn relative to tost-sit. activities. thoy aro notod. 

Ac swr k P l w  colmany . P l w  prSOM W I O  badgod frolr this Company. a l l  on 
Johnston Island asslrtlng TU 8.1.5 (Air POKC0 Space S W t m  Divlsion) in 
tho mor m i u l l o  ptogrm. A l l  badgo roadlng. wore loss than 0.50 R. 

w r o  -01 o-nt . T h e  13 badgod por8oncl.l from AOKO Lab asslrtod 
Ballistic R.soarch Laboratorlrr (RRL) on P r o j u t s  6.2 and 6.3 and tho A m  
H18811O eoplaand (lure) On Project 6.13 with Small rwkot launch oquiLxmnt. 
Chaptor 3 provides additional discussion on theso prOj~CtS. All P 8 K S O M  
W E 0  on Johnston Island M d  bad* reading. w o C 0  all LOSS than 0.20 R. 

A.ro1. t GoneraL . The 16 AmK0j.t POKSOncl.1 badgod W C O  ill tho Johnston Island 
aroa. Thoy worked for tho Army Slectronlcs RosoaCCh and ~rvolopasnt Activ- 
lty (ERDA) on Project 6.1. which Is descrlbd in  Chaptor 3. Badge readings 
wmro 1.s~ than 0.10 E. 

1IJro8MC. Resoarch CormratiOQ . Throo parsons from this company opratod TI- 
torr for A- on Projue 6.8 at various offsito locations on Johnston 
Island. ThK- Wro badpod with no OXPOSUrO. 

u o d  ILnoaCch M W l  at=. ThlS group and 1tS subsidiary, Aracon LaboCatOCiOS. 
had a total of flw llyn badgod. Thoso asslstod AFSUZ in tho conduct of 
PKOjOCt a. SXPOSUKOS Wro all 1088 than 0.4 R. 

m r l c a n  Scionco and Knalnwr im. Tuonty-fivo woro badgod. a11 in  tho Johnston 
Island aroa. T h q  WKkod for AFCRL on Projects 6.4, 6.10. and 8A.l. and 
for tho AOronautlcal S y S t m  Division at Wright-PattorSon W E  M P K O j r c t  

8A.3. No bdg0 roadlngs 0xmd.d 0.40 R. 

Aracon L a b o r a t e  (w U d  R08.a  KCh Associa t0.L. 

Armour R O S O ~ K  ch Poundatlpa . This organization. whose --was changd to Illi- 
1101s Iwtltute of Technology Resoarch I~tltuto during DOMINIC. had f1W 
P O K S O M  badgod. all On Johllltm Island. NOM K e C * i V O d  M y  OXpoSUCO. T h q  
U K O  rO8porulbl. for managing Project 6.5b (SO0 Chaptor 3). SOVOrO1 OthoKS 
from this organization Wrkod in tho South.cn Conjugat0 Area: thoy U r e  
not badgod bocauu of their romoto locatlon. 

at lant ic Rosoar ch COrwrat ion. Rirsnty-throo -KO badgd. all €or tho PI- 
high-altitudr trrts at JOhMton ~sland. They workd for BRL on Projects 6.2 
and 6.3 in -11 rocket support. All badgo roadinpr wore loss than 0.10 R. 

avco C o r w r w  . Klwon woro badgod. all for tho PISHSWL high-altitud. SoriOS 
at Johnston Island. Thoy workod for A m  on Project Bc. All badgo roading. 
W O K 0  1- than 0.10 8- 

m. This acronym probably stands for -11 To10ph0no ~sboratorios in cr-118- 
taro. North Carolina. Hosmnr, one of tho throo p r r s o ~  in the Consolida trQ 
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List under B s  WS actually W l O Y e d  by BEL. A11 three Wrked at JohnStOn 
~sland and their badge roadlngs were 1eSS than 0.20 R. 

Barnes enalnwrlna Conwar~y . Twenty-on0 Wre badgod ffol thio organization. all 
MKklng for AWZ On PKOjOCt 6-15 during th. PI- high-altitudr tats. 

rlcan Mrinec. Badge Host. if not all. of those nun were on board u9A9 
roaangs YICO 1-8 than 0.10 R. 

Bell and HmRlL . This company provldul instrumontation for Project 6.4 for 
A m .  ~ K O O  badgrs Wre issued. tho highost expost* 'ing a.am R. 

Be11 TOlODhon 0 LaboKatOKlOS. 1.. NEW J*rSOy ?e included wlth 
\bov.). on0 of 

t; -F 'ephono Labor- 
this group on th. COnaOli dated Lis 
those ~0rk.d for BRL and was mistakenly . 
atOKleS. E x p o s ~ ~ 0 8  for all thK- W.CO . 

BsndlX Radio CoKDOKOtlOQ . E1-n nun 
altltudo tosts at Johnston 11. 
clfic dutios aro unknown; ' 
Jn= 8.6, Johnaton Island 6 

Control Eaulmont COCWEatlWl, 
was set up as ono of tho cont 
K O V h U  Of tho 5x8 Card. for thr 
12 ShOW t h d K  OKgatlIZatlOn M A R  
Equip. COKp." on hlS 5x8 card. Wh. 
empl0y.e at the tost sit. under A R  
this individual w8ro Air Force offlcr 
havo boon placed in tho saw grouping . 
tlon cod. 4680. A K R L  was ruporulble . 
6.8. and 9.la. Only OM of thoso twelvo r. 
0 . 5  R. ThlS OXPOSUKO v(u U I - ~  

Ch.mi8try Laboratory Wh' 
malnod through th. last 

cubic Coctmratlo n. The 40 
WOK. baud at Johnston 
Corporation w a s  r e s p o ~  
slles and r ~ k o t s  and 
frol Johnston Island. 
(1.27 R ) .  

DInVOC ROSOOK ch Irutltuto I 

mad. EW mMPuromonts : 

WL hlgh- 

'on of 
t K  SpS- 

7 

.I 1 
ant. 

,tractor 
~evon wlth 

mel: organlza- 
.L. and should 

*juts 6.4, 6.S. 
. I p w U C O  gK0at.K than 
from th. Photo- 

in M y  and KO- 
9.1s. 

.is organization 
ld. tosts. Cubic 
of various m l s -  
.t were launched 

--.--a 

f OOKO than 1 R 

IO OXpoSUKO. DRI 

Johnston ~sland. 

lnvolvod wlth tho 
i Douglas rueivod Lad Li s c ,  highost exposure 

2nd it8 P K S O W l  
W h  Of tho T h O K  

Doualas u c r a f  t camany. 
DOUglaP W 8 S  the prim . 
Ubre KOSpoMlble for 
mluilos fled at Job 
nucloar devlcos that tne TIIU. -_ 
OOKO than 1 R. ACCOKdlng tO th. COMOlldat 
W 8 S  2.25 R: howover. that KMn'S 5x8 Card KWOalrd a C U O K d e d  axpoPUr0 Of 
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under B D  was actually employed by BW. All thtee worked at Johnston 
~sland and their badge roadlngs VBCO less than 0.20 8. 

Barnes enat nwrina com~apy . Wnty-one ware badged from this organization. all 
working for AI*: on Project 6.13 durlng the high-altltudo tmts. 
m t ,  if not all, of thoso mon were on board -. Badgo 
roadings Y r o  less than 0.10 R. 

~ 1 1  and ~0vrLL. This Company prov1d.d instrwntatlon for Projert 6.4 for 
AFCRL. ThrH baQgOS U.I* h S U d ,  tho high-t eXPOSUr0 king 0.050 R. 

Bell TeleDhom Labor atorles. H omcdal.. N.v Jersey . Throo mon are lncludod with 
this group on tho Wru olldatod L i s t :  hounnr. l i b  (abwo).  one of 
these workod for BRL and was mlstakenly llstod undor -11 Tolephono Labor- 
atories. Wrpwuros for all throo Y r o  loss than 0.10 R .  

p y  . Elevon pp.I1 W.C. all during tho FIBnaQn hlgh- 
altitude tmts at Johnston Island from S.pt.mb.r to November. Thoir spo- 
cific dutios aro unknown: hmevor. thoy workod undor tho suporvision of 
JTC 8.6. Johnston =land W m. EXPOSUrOS Y . C *  1- than 0.20 R. 

- m Q r  C 0 d. Has sachuw t&. Organization cod. 8642 
was set up as o m  of tho contractora partlclpating in EOtUNIc. Hmmmr. a 
r w i w  of tho 5x8 cards for tho 12 Iyn badgod thoreunder revoals that all 

m l p .  corp.' on his 5x8 card. uhich could m ~ n  that ho was a contractor 
.mployoo at the tost site undor AFCRL spoluorahlp. The othor elwen with 
this Individual u8ro A i r  Forco offlcors Or ClVlliaM at AFCRL and should 
have boon placud In tho - grouping M othor APCBL pr-1: organiza- 
tion cod. 4680. ?iFCilL W rosporulble for managing Proj.cts 6.4, 6 . S .  
6.8, and 9.U. only o w  of thoso twlve rrceivod an exposuro groator than 
0.5 R. rnls exposure was 0.97 P. no uas a clvllian from tho -to- 
c m s t r y  Laboratory who a l w  a r r l v d  at Johnston Island In Way and r r  
mainod through tho last shot in Novanbor working on Project 9.la. 

12 show thoit organization M A m .  On0 of th. t Y l W  a180 Sh& .CMlt. 

~ubic cormration. Tho 40 pmr- badgod for DOFUUIC from thia organization 
wro W at Johnston Island for the PBHBUiL high-altltudo tosts. Cubic 
Corpocatlon was rosporulblo for Project 9.6. tho tracking of  varloru mi.- 
silo8 and cockots and r.~ovorablo pods and no so con^^ that wore launched 
from Johruton Island. On0 person r.coivod an orposuro of mro than 1 R 
(1.27 R). 

mnvor Resaarch 1N)titUte CDRU . T w  m n  were badgod with no oxposuro. DRI 
mado EHP -uromonts for liq WAF. 

Dowlas Aircraft CDIlWny . All 160 p0rSOMel badgod were on Johnston Island. 
Douglas was tho prim contractor for tho mor nlsoilo and It5 personnel 
Y r o  rosporuiblo for tost, aSS.mbly. COUntdCWt. and launch of tho Thor 
mlSSil.ir tirod at Johnston Island. although not diroctly Involved with tho 
nucloar dwicos that the "hoc m i s s l 1 ~  carriod. Four from Douglas rocoltnd 
P D ~ O  than 1 R .  According to tho Conrolldatod Lis& . tho highoat exposure 
W(LP 2.25 it: h-vec. that man's 5x8 card rwoaled n recorded exposure of 
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6.0 R. This badge was rsevaluated in 1982 ( s r  discussion in Chapter 13) 
and W a S  €oUnd to b, damagOd and unreadable. The ddmagc wbs probably KOlatd 
to environmontal factors. The other throe badgos rocording over 1 R uete 
w r n  by nun uho woro on Johnston Island from 4 to 7 months. 

Ehrl i ru  Ins t-n t. I=. T w  men usre badged; tho highost exposure was 0.76 R. 
Eborlino provided radiation moasurumnt oquipmt. 

Bdaerton. Gorumhausen 6 Grior. Inc (-1 . BIEK: was designated Tv 8.1.6 and 

was on Christmas Island with the rwsinder on Johnston Island. A row worked 
at both islands. Eobo worked for the ABC and DASA providing photography. 
yield dotormination moasurumnts, and timlng-firing signals for tho vaticus 
laboratorios with scientific projoctr.  hey instalid and operated much of 

thrr KC-I35 photo PI-. Tho Consolidated Lis t has tYo duplicates 54 

thoro wore actually 181 ~ . ~ S O M  badgod. The highost oxposure was only 
0.76 R. 

had 183 P . C S O M  badgd during DOMINIC. AbOut ono-third O€ the conringont 

tho oquiprwnt in the t M  d i ~ o 8 t i c  C-130s. tho Hq USAP KC-135. and tho 

B1ectro-m tical Svutms . Twonty-two prsons wore badgod, all for tho P I S n e O n  
high-altit~~de shots at Johnston uland. Thoso workd for tho BRL on Proj- 
Kts 6.2 and 6.3. Chaptor 3 diScU88r tho- project8 in S- dotail. A I 1  
badgo roadings wo10 loss than 0.20 R. 

g1ctr onic collpun icaticns. Inc. 9.v.n wore badgod. all for tho PISHBOYL high- 
altitudo shots at Johnston Island. Those w r k d  for tho Aoronautical Swt- 
ems Division. Wright-Pattorson AW. on Projut 7.4. AII badgo readings 
wore loss than 0.40 E. 

P& ral B l u  tric corrmratiq. Thirty-nine wore badgd, all working €or JTG 8.3 
in tho Johnston Island arm. T h d r  specific duti.8 are not known. but as 
their h u m  offlco was at Port Iiuonm. California. they may ham k.n 
stationod on tho Pacific niuile Rang. ~!?C4€t) ship. y9N9 Ran90 Trackor 
(T-AGM-1). at Johnston Island. A11 badgo readings woro loss than 1.0 8. 

Ford Aoronutroniq . A division of Ford W t O r  -y. this group W o d  eight 
prsons  for tho serios. hronutronic assisted tho ~ a v y  at tho m. of 
tho oight badgod was stationod aboard tho PMR ship. u99 Norton Sound 
(?&X-l). Tho othoc sown woro on Johnston Island installing a shore-baaed 
mlssile flight safety systom to roplace tho function of R- Tr ackw. 
anothor PMR ship. which was at tho pior at Johnston Island providing track- 
ing srrvic.8 during tho aeries. All bad- rradlfws wero loss than 0.40 R. 

Conoral DYTI arnica. Six l0.n ucco badgod, all on Johnston Island. General Dynamics 
doslgnod and built tho inst-ntation pod. that uero attachod to the "hoc 
nissilos and carriod to high altitudos. close to whore tho detonations 0c' 
currd. Tho six on Johnston Island wore probably involved ulth the detsilS 
of pod chock-in, storage. and mating to tho mor nlsril.8. Additional 
information is available in tho discussion on project 9.4b in Chapter 3 .  
Brposur.8 woro all loss than 0.40 P. 
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General ElectriC COmWnY . Eight-n -re badgod. all located on J o b t o n  frland 
and all involved in tho high-altitude PIS- shots. most of the 18 verc 
statlonod at Johnston Island frcm W Y  through the lest shot In November. 
one porson workod Wlth Stanford Resoarch IImtltUtO (SRI) on Projcct 6.8. 
Spoclflc duties Of tho others 

GloDhWl cs Corwratlon of Amorlca (a . 
Unkntxn. OM parson rue1v.d 1.61 R. 

GCA was roSpoNlbl0 for managlng and 
flolding PKOjOCt 6.6 and for slSlStlng ERL on Projects 6.2 and 6.3. which 
aCb dlsctuud in Chapter 4 in scmm dotall. Thoro was a total of 24 DCA 
~ . K S O I % S  badgod. all worklng on Johnston Island. All badge K.adlngS UOKO 

less than 0.10 R. 

H O l l w  & NaCVOf.  1 nc. A major contractor for tho ABC. Its ~OKSOIUW~ staffed 
TU 8.5.1. 

Huahos . Nlno -ro badged. Thoy naintainod and flew tho B-57 used in 
Projcct 7.3 (see Chapter 3). All WOCO statlonod on Chrlstmaa Island. EXPO- 
SUKOS rocelvod ~ c o  less than 0.20 R. 

Kaman NUClw. This COmpany mMllbd PKOjwt 7.1, ImrOlVIng OpeKatlOM On NaVy 
ships mar tho W M I l M  Islands. -11 away f r a  oporatlono arm. Two 
ware badgod. one of whom was actually a sclontlflc observer and not con- 
nOCtod with the pK0jMt. The hl-t *XpOSUKO 0.183 8. 

Lincoln Lab0 ratow, WsachchruUtt s Lnatl tut. Of T.chnolanr . RI.lV0 W C ,  badgOd 
In tho test aroa on Palmyra and Johnston Islands, wmaglnq and floldlng 
ProJcct 7.2 exporlmnts (- Chapter 3). Exposurea w.co all 1- than 
0.80 R. 

nltre Cormrat Ion. ThlS organlzat~on was a KOHaKCh proup for tho AIC FOKCO 
and invo1v.d in AIK FOKCO c-ications. ~ h .  four ram badgod m y  haw b w n  
lnvolvod with the Air POKC0 C ~ I C a t l o M  oxporlnunt d..lgnated Project 
7.4 or In tho tosts of tho IJUDET!j system. No exposuros -KO rocordod. 

New HexIco Sta to Un1vocs1tv Phw lcal =Ion ce Labora tom. Ton prSOnS -KO 
badged during DCUIUIC. T h w  aSSlstd on PrOjOCt - 6.1 In tho Johnston 
Island area. SXpSUKOS -KO 1-S than 0.10 R. 

NoCthCOD VOntUKg. This OfganiZatiOll V0Kk.d for AFSYC on PtOJKt 9.4b. 'I?@ 
highost OXpOSUrO of tho throo Pyn badgod was 0.036 R. 

padlo COtWKatlOn Of Arma rlca (m . RCA had 94 badgod. Excopt for a coup10 at 
Whoelor AFB. H8uall and a feu on Johnston Island. evoryono was on board 
m K I C a n  M C  Inor. which oporatrd In tho Johnston Island area. l7CA.s primary 
putposo was to support AK: In exuutlng Project 6.13. Bxposucos *re all 
less than 0.50 8. 

Rocketdvno. Four mm *KO badgod for DoclINIC. probably Kopr~~Ontlng the PMU- 
facturer of the "hot mlssllo tockot englno. Bxponuros U O K ~  l m r  than 
0.040 R. 
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5.T- =hi eldahl comwny . ThIS  COmpany PCOVided tho radar KOfhCtOKS usrd by 
Projoct 7.3 -t Christmas Island. TWO rmNL vero badged with no exposuro 
COCOKd8d. 

Instltlx 
mission MI 

red List 
uoro stat 
th.n trar 
shot at 
tatlon e 

0.20 R. 

st R 
CUtd 
6.11. 
P r W  
baaa 

. mu 
Projects 6.1 mk 
houwor. thrw wore 01. 

woro all loss than 0.20 R. 

-- 
by AFCRl.. I 
mrw mM * 
roturnod re 

p1. 

VidualS Y I  

Unlvortltv of 1 
high-alt I ti 
montal Pro. 

UnlV. rs1tv of \ 
unit. Tu a 

bad* 
on both Ch 

-3s organization f0Cp.d N 8.5.2: Its 
- -c 1 und.~ JTG 8.5.  Th. *moll- 

KI tw~co. T ~ K O O  or tho right 
lndor w r o  on Christmas and 
.uo opratlons aftor tho last 

6 was placomont of InstrumM- 
p. gxpo.urn u.ro all klar 

;rrllfornlg . SRI managed and ex.- 
a assistod tho Acmy on P r o j e t  
d 7.4. Chapter 3 doscrlb.. thoso 

com aboard WAcanl~  . 9RI had 17 
CO rworded Iw 0.615 8. 

1S t d  twice) worked fOK the Army on 
aton Island wrklng on Project 6.1: 

id worklng on Projoct 7.3. Bxposuros 

csonnol for Project BA.2. msnagod 
orated M photo-optical stations. 
: roturn his badgo. T h e  t w  badges 

OrganIzatlon a m  on tho Consol&- 
1 Army onlistod man from Ct. DIx. 
nlzatlon. Exposuru for both indi- 

tho Johnston xaland aroa roc tho 
.ted APCRL In *muting COD oxp.rl- 
3r thoso SIX were less than 0.10 8. 

wns dos1gnat.d as a soparate task 
md und.r JTG 8.5 in Qlclptor 1. S I X  
Christmas Island, Uhil. othrrs vaco 

wmro 1.U than 0.10 R. 

~ K I M  Associa teq. This lnstruwnt mkor dovolop8d a rpeclallaod magnotoutor 
for rockot flight for APSW: and such i N t K W n t 8  Y.CO r i m  on Project 6.7 
rockots. It Is rwonablo to prosumo that tho t h r r  Varlan omployeos badgod 
for mmc workod at Johnston mland on thoso spoclalized lnstrumonts. 
Highost .xpmurO of tho thrr was 0.11 8 .  

Wontwrth TMtitutlot\ . U8ntworth provided tw mm Who Uorked on tho AECRL PKOj- 
.Ct 9.1. uo oxposur. was reC0cd.d. 
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4 . T .  Schloldahl Comwny . This company provided tho radar reflectors used by 
Projut 7.3 at Christmas Island. Two Ip.n UIre badgod with no exposuro 
K O C 0 r d . d .  

2Xlw Insti tution of Ocoanoaraehy . This organization formod Tu 8.5.2: its 
minsion and dutlos aro dwcribd in Chaptor 1 undor sn; 8.5. The pnsoli- 

shosm nlno pocsans. but ono Is llstod twice. of tho right 
UICO statiorud on Christmas rsland: the romaindor WOK. on Christmas and 
thon transforrod to Johnston 1.1anc1 to continuo operationa aftor t h  iarrt 
shot at Christmas Island. OM of thOlK dutios was placomnt of instrwn- 
tation on targot rafts used ln tho airdrop.. Exporuros wmro all b l o w  
0.20 R. 

9tMford RI-K ch IM tItUt0 (SRT) .  Pal 0 Alto. Calif orniq. SRI managed and oxe- 
cutod Ptojoct 6.9 during WClINIC. It also assisted tho A m y  on Projoct 
6.11. and tho All: Force on PCojUts 6.0 and 1.4. ChaptOK 3 d.scriks th.sr 
projocts in MP. dotail. SRI oporatd from aboard W Man 14. SRI had 17 
aaas.d during DOMINIC. Tho highat OXpOSUKO K O C O K ~ O ~  M 0.615 8 .  

sulyanio . RU 43 pOKSOtUId badged (ono IS listed twice) worked tor tho army on 
PrOjOCtS 6.1 and 7.3. UOSt -KO On JOhnrrton ISland UOKklng On Project 6.1: 
h o m n r .  thr- WOK0 on Christ- Island UOKklng on P C O j r C t  7.3. Kxposuros 
UICO all less than 0.20 R. 

roch mu, Inq . This organization prwidod porsonnol Cor Projoct cM.2. managed 
by AFCRL. who -re aboard tho IC-135s opocatod as photo-optical stations. 
Tht- Y n  -KO badpd. on0 Of whom did not Coturn his badge. Thr tUO badgra 
rmturnd ~ ~ 0 ~ b . d  0.026 R and zoro. 

Tole -1 COmDany . T w  persons from this organization are on tho cOruo1~- 
dated Lis€: homnr. ono was actually M Army mllstod man from Pt. Dlx. 
IJ.w JOrSOy. vho W. countod In this orgMlZatIOn. BxpoSUKW for both lndl- 
VidualS ZOCO. 

Univorsitv Of Ut& . s i x  UIKO badgd. all In tho Johnston Island arm for tho 
high-altitudo PISHECWL tuts. Th.y assisted UCRL in oxuutlng WD oxperl- 
-tal PrOjoctS 6.4 and 9.1. R~poSuroS for th- SIX wmro 1- than 0.10 8. 

UniV.C.itV of Uashina ton. This organization was doslgnatod 4s a soparato task 
unit. RI 8.S.3. Th.1~ dutlu aco doscribod undor JPZ 8.5 in Chaptor 1. Six 
mro badgod. scmm of whom uoro only on Christ- Island. while othore UIKO 

on both Christmas and Johnston island.. Bxposurn w r o  108s than 0.10 8. 

Varian assocloty . mi8 i m t r w n t  mkor davolopod a spociallzed magnotomtor 
for rockot flight for AFSWZ and such INtr-ntS U I C O  floWn on Project 6.7 
rockots. It Is r-nablo to prosumo that tho throo Varian employees~ badgod 
for Otxmzc MKM at Johnston Island on thow spociallzod imtr-ts. 
H1-t OXpOSUKO Of th. thKm M 0.11 R .  

Wontworth rnst I t U t i ~  . Y.ntwoKth pr0vid.6 tu0 m n  who workod on tho AFCRL Proj- 
9.1. NO OXpOSlJKO UIU KOCOrdOd. 

354 



/ 5 
3 
-n 
_a 
n 

a 

Western Electric. six were badged during DOHINIC. All were on Christmas Island 
in April and nay working for SPo 8.5. Specific duties are not described. 
but they may have bren helping to put the island communications facilities 
in operable condition. All exposures were 2em. 

Limev COrwratlon . T h r u  -re badgod during DOMINIC. The Wmolidated List 
S h m  five. but 0- person IS listed thr- ti-. Thr thrsa m---- 
ne1 worked for APCRL on Project 6.4 (see -I-- 
exposure . 

VERY IMPORTANT PERSONS 

VIP.. visitors to ChClstmas/Johnston Islar. 
for short pori- or time. exposures OXCOOCIOC 

I 

FOREIGN PERSONNEL 

Thr united Kin- had two persons badged urm 
was on Christm(LII Island from April through June 
xsland from septomber through the last shot in NO 

A second organization codo u n d  for forolgn 
supposedly for persona f r m  Gilbert and ~llico 
Island. However. an examination of all 591 namn 
that the - were English in form. 

A ran- chock of 15 5.8 Cards r W 0 d . d  that 8 Of the 15 vlsltOrs at 
Christmas Island were badgod for periods of from 6 day. to 60 day.. while the 
other 7 were badgrd crop the first to the last shot on Christmas miand. oru 
of these United Kingdom perSOw10l CecOicnd M exposure Of 1.327 R during his 
3-month stay at Christmas Island. Ho was issuod three badges over the 3-aonth 
period. receiving 0.360. 0.840. and 0.127 R in nay. Juno and July, respec- 
tively. His duties are not known. No one 0180 r.ce1v.d an exposure mor 0.10 B. 

OTHER 

 here wero nine men grouped under two organization eodes who wero rocor- 
am "unidentifiable" in the Cons olldated List . * * two cod.. are 8700 and 6900: 
both are captioned "Unidentifiable." A11 eve 5x8 cards. The 5x8 cards 
for theso men show the folloving: 

Division) at 
A n  enlisted man w- 'sd. (25th Infantry 

A civ4- 7 A l a  

0 A CiV 
Pard. 

I Brooklyn Navy 

Tc 6.2,  APO. 

:tmas Island 



VERY IMPORTANT PERSONS 

VI-, VlSltOCS to ChKfSt~/JOhrutOll ISland, C ~ r 1 S . d  65 porSOM badgd 
for short pOC1OdS Of ti-. NO OXpOSUrOS OXCOOdod 0.50 R. 

FOREIGN PERSONNEL 

Th. unitod Kingdom had two persons badgod undor organization code 8002. one 
was on Christlaas Island from April through Juru and the Other was on Johnston 
Island from spt.ppkK thK0wh the l M t  Shot in -r. 

A second organization cod. u w d  for forolgn personn81 waa 9000, which was 
supposedly for ~ O K S O M  from Cilkrt and Kllico islands living on Christmas 
~sland. HOWOVOK. an examhation of all 591 names on tho list ...p. to lndlcat8 
that tho -S -KO Kng1I.h in fori. 

A random chock of 15 5x8 cards rovealod that 8 of tho 15 visitors at 

othor 1 wore badged f r a  the first to the last shot on Christmas Island. -0 

of thoso United Kingdom per~nnol r m i r n d  an exposure of 1.321 R during his 
3-m~nth Stay at ChKISt- Island. H. was 1SSU.d thK00 W g O #  0 V . K  the 3-th 
p r i o d .  receiving 0.360. 0.840. and 0.127 R in Hay, J w  and July, KO#-- 
tlVOly. His duties at0 M)t knam. NO oh. 8180 K0CelV.d an OXposUrO 0 V . K  0.10 R. 

OTHER 

Christ- Island WOK. badged for period. Of frCQ 6 day. to 60 dam, while the 

1 

~hoce WOK. nine mon grouped U ~ ~ O K  two organization c&s who Y.CO rocordod 

both aro captioned "unidontifiable: All nino have 5x8 car&. Tho 5x8 car& 
as "unidentifiable* in tho Consolidatod Lis t. Th. tVD Cod.. aK0 8700 and 89oot 

I m n  show the follwlng: 

M enlisted IIM assignod to tho 3rd Brigade (25th Infantry 
DiVlSiOfI) at Bchofiold BaKKaCkS, b W e I 1 1  

A CiVlllan from the AHZ. R a t o m  At-1. Alabara 

A ClViliM from Navy M t O r l d S  Laboratory. Brooklyn slaw 
Yard. N.w Pork 

K) (thoro was no 'IC 6.2 in DonINIC) 

All A m  E-4 *OS0 Card bfaS mKkOd TG 8.7 (ChriStW Island 
Base cormwd) 

An A m  MaStOK *KgOant WhOSO Card marked TG 6.2, APO, 
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0 A civilian from Las Veqas. Novada. whose card was marked 

0 A civilian whoso card was markod TG 8.7 

0 An Air Porco E-4 from Tachikawa A i r  BaM. Japan. who was 

TG 8.7 

in To 8.7 

0 An A m  Staff &CgOant -0 had tUD 5x8 Cards. Oru card had 
only his nam, and thus it was codd "Unidonriflablo." h. 
othor a h w d  that ho was asslgnod to tJ5ASCC. Pt. Bragg. 
Wrth CarOliM (Unit cod. 8265) .  H. M. on ChrlStmam Island 
from April until July and r0~01Vrd a total of 0.02 R. 
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J CHAPTER 13 

SUMMARY OF PERSONNEL EXPOSURES 
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Th. m m I C  oporation was ono in which. M a w  of tho MtUCI of tho t-t 
shots. thoro w a s  littlo or no oxporuro to ionizing radiation for tho l a w  
majority of tho participants. Tho tosts. with on, oxcoption. wco dotmtd 
high onough above tho Earth's rurfaco chat no involvement of the surfaco M t O -  
rial with tho firoball occurrod to produco local fallout. Burst altitudes 
ranged from a rw to 400 kilo~mtors. Tho oxcoption was tho SWORDFISH undowter 
test. which did poso a potontial for radiation exposuro to participants k a u o ,  
of tho formation of a radioactive bas0 surgo. Houovoc. caroful plac8ment of tho 
ship units Inwlvod prwontod oxeosuco of most support units. 

l'he significant oxposuru were oxporioncod by: 
0 p.rsonno1 who wore cequirod to collect samplos of tho 

radioactlvo dwio dobrls fror tho clouds formed by tho 
airbursts or fro. tho pool of radiwctivo seawater formed 
by SWRDFISH 

0 p.r.0~01 who diroctly helpod in t m  sampling -rations 

0 p . r . 0 ~ ~ 1  who rotri.cnd instrumontation pcds and rocbt 
nowoms that wore oithor actlvatod by oxposure to tho 
burst or contaminated by pnssago thro +ho devico debris 
cloud. 

Thore was ono accidont of radiological not 
teat dwice to high altitudo fror Johnston Islar 
procaution tho nucloar warhoad was dostrow w 
compMdi tho rissilo also burnod. The warhoad 
luol sprrad radloactivo dovico   to rial in tho 
wind.  Tho launch pad was locatod such that vof 
w i n d  and only a sbloton forco had romainod on 
activity was carofully controlled to protoct 
sproad of contaminatod matorial. 

Tablo 36 displays tho s-ry of tho rm 
confirm0 tho s-rization msdo in tho procw 
shcus a significant numbor of porsonnol exc 
Exposuro (PIPB) and all thoso w r o  associatot 
and woco auth0riz.d a spocial ms of 20 a. i 

T !  r ,  ralr-. .I , t h o o u c ~  : A study of radiological docrmvntation has. h 
cerning soma of tho ontrios i n  the consolidac od LI t of sxuosura 
on which tho tablo is basod. T h o  qwrtioru aro &ncornod wlth tho way tho film 
badges rocordod tho oxposuros and tho way tho task CO~CO tocorded what tho 

encased in a plastic holder to provont damago rosulting rrcm humidity. "hi 
badgos r o c o r d o d ~ f i l m  b a d g ~  usod in WI(INIC wco troatod with wax 
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CHAPTER 13 

SUMMARY OF PERSONNEL EXPOSURES 

CCMIUIC operation was on0 in which. bocauso of tho naturo of tho t-t 
sbts. thoro was littlo or no ortporuro to ionizing radiation for th. larg. 
-jority of tho participants. Tho tests. wlth OM orcoption, tnro dot0Mt.d 
hi@ enough abovo tho Earth's surfaco that no invol-nt of tho surfaco mato- 

wlth tho firoball OCCUCKO~ to produco local fallout. Burst altitudom 
frm a fow to 400 kilomotors. Tho oxcoption was tho SUORL3PIsH undowtor 

tmt, which did pou a potential for radiation exposuro to participants bocauso 
of tho formarlon of a radioactivo bas0 sur-. ttarnnr. caroful plac-t of tho 
ship units involvod provontod o ~ u r o  of most support units. 

me significant exposures tnro oxp.rionced by: 
Porsonnol who w r o  roquirod to colloct -lea of the 
radioactivo dwico dobris from tho clouds €0- by tho 
airbursts OE from tho pool of radioactivo soawator formod 
by SVORDFISH 

Poc.onno1 who diroctly holpd in thoso sampling oporations 

~0r-1 who rotriovod instrwntation pods and rockot 
IIOWCOM. that wro eithor aetivatod by oxposurc to tho 
burst or contaminated by passago through tho devico debris 
cloud. 

Thoro r a m  ono accidont of radiological noto. A miss110 poiud to lift a 
test dovice to high altitud. from Johnston Island malfunctionod and as a safoty 
precaution tho nucloar warhoad was dostroyod using oSpl~sives aot off by radio 
c-: tho miuilr a1.o burnod. Tho warhoad dostruction and burning miss110 
fuel sproad radioactivo dmrico matorial in tho aroa of tho launch pad and darn- 
w i n d .  Tho launch pad was located such that vory little of-tho island was darn- 
wind and only a skoloton forco had r-ined on tho island Cor tho shot. Cleanup 
activity was carofully controllod to protoct tho vorkors and to pr-t tho 
sproad of contaminated matorial. 

Table 36 displays tho sumary of tho radiological oxpo8ur.o and basically 
conficus tho s-rizatlon mado in tho procoding paragraphs. Only tho A i r  Forco 
shorn a Significant n e r  Of potSonno1 excoding tho 3 R I I a x i w  Permi~~iblo 
Exposure (HPK) and all thoso tnro associated with tho cloud-saapling activities 
and Y . C O  (LUthOK1Z.d a sp.cial FWPB O f  20 R. which 11oW 0XCrsd.d. 

A study of radiological doermrntation bar. h I. r a i d  quostions con- 
corning so(u of tho ontcies in tho w l i d a  f mtDosure . tho docrrmt 
on which tho tablo Is baud. Th. quostions aro &ncornod with tho way tho film 
badgos recordmd tho oxposurea and tho way tho task forco ruordod what tho 
bad- r o c o r d a d ~ f l l I  badges usod in m I W I C  UbCo troatod with wax and 
oncesod in a plastic holdor to provont damago resulting from humldity. 



T a b l e  36. DOMINIC personnel  exposure by r c r v l c e .  

- -  ~ 

Number of Exposures I R )  
Col lect lve  Hean )M. 0' -.-.-..-__.----._I.-._.----__. - - 

Persons Exposure Exposure 
E I m e n t  L lsted 0 0.001-0.5 0.5-1 1-1.5 1.5-2 2-2.5 2.5-3 3-4 4 -5  5-10 10-15 'itr YAYn (man-R) ( R )  - ~ ~ ~ 

U.S. Army 628 .m 29 3 8 IO z 3 4 2  3.539 128 0.203 
U.S. Navy 16,420 1.365 8.542 163 141 86 90 29 0 4 4.15 2,937 0.176 
U.S. AIr Force 2.:02 1.182 1.2% 79 35 25 23 13 5 4 20 15 5 18.08' 1.014 0.315 
U.S. Marine Corps 589 209 315 1 4 2.294 40 0.067 
DOD Agemles 350 140 203 6 I 1.37 162 0.461 

OD Other Govermnent Agencles 119 ea 30 1 0.92 8 0.071 

Contractors 2.984 1,186 1,750 30 3 4 3 8  2.920 500 0.167 
Forelgn 596 222 372 1 1 1 . W  95 0.159 

Total 25,309 11.243 1 3 . ~ 2 7  294 191 118 124 56 I 8 21 15 5 18.08' 4.996 0.197 
Wote: 

'ktual  hlgh .as 17.68 R; see Chapter 10. 

u A i C  organlzations 921 545 366 5 0 1 1 2  0 0  1 7.15 112 0.121 

~ .-._ ~ 

- 
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mthod of sealing had worked -11 in previous Pacific oporatiom but apwrently 
UE,S not succosoful in WPIINIC. mis was suspocted toward tho md of tho opra-  
tion as baag.. PC0E.P- COC po~SoMO1 much highor oxpesures than could 
posulbly have boon 0xp.ri.ncod comidering tho operatiom in which tho mrers 
took part. This UM cecordod in thr s f o  oftic~r'~ r.port. but t ~ ~ .  - no 
asuossmt of tho -it& of tho chang.S oc tho n w r  of badp.~ i n w l v d  
(~ofor.nco C.1.N. p. A-1-1). 

A 1980 study of certain DOltINIC film badgo8 was mado under a Navy contrae 
by a c o m p ~ y  oxp.rionced with film badgo intorprotation. Tho study inv0iv.d a 
samplo from ulocted Navy ships of 1.349 bmdgn that aro still on file at tho 
mpartmnt of Blurgy's Wads T u t  Site (MTS). Th. ships selected wco o 
that had porsonnol with high rocordod orposurr but -18 not involwd in 
activit1.o t$St@!&%lfled t h e n  exposures. ships that had high readings btlth 
sally oporational justification. and 0th.; ships for comparison. Th. badges wero 
reroad for darkoning duo to lonizing radiation and chocked for a g o  attrib 
utablo to light haking. aolstuco. hoat. and ago. This environmontal damago 
would h a w  lncroasod tho optical donsity (darkoning) of tho badges and -1- 
tieu could haw boon mlsintorproted and ~xcosslve g- oxposurrr auignmd. 
11ou.v.c. tho film 8xp.cts could detect .op. difforencos k t m n  film chang.. 
duo to ionizing radiation orporure and damago duo to mlsturo. light loa*.. 
etc. 

ROSUltS O f  tho Studv 
damago. and 90 porcr 
98 porcont of thr 
0.4 R in 1962, 
not simply I- 

that for - 
tion of 
W P '  
r 

'catod that 45 porcent of tho badgu sampled shousd 
damagod badges shcuwd moisturo damngo. Furthor. 
ho sample. which had boon read as higher than 

91 -ral r- the m u n t  of damago could 
~0 1962 roadlngs. but It could bo c0nclub.d 

thoro Is a high probability that .OI por- 

'REBD 1432 form. is duo to film damago. 
.ul orporure readings. so that at 0.4 I( 

corwlida red L i s t  and its backgrornd doc- 

i t .  

with\ 
discw 

am0 

R\ . .  
W C .  fUCtl 

tho largo nuD. 
that. "an ext. 
5U.s to ?mot tt, 
prograpl. with thc 
film Mges issun 
p. A-21). 

TIIIS IS d i ~ ,  

orposures shown in Tablo 36 is to 
tually had rqC0iV.d. w r .  the 

Tablo 36 roflocts tho reading. 
. damago oxcopt for a fou casos 

/- 

.e, with or without extraneous -. 
AUCU som orrors into tho Tablo 36 data. 

.r?JIC radsafo organization was not propared tor 
,adgo8 isswd. Thr W a f .  Offlcor's report stated 

-0 issuo was not contemplated. Houovor. larp. is- 
cs of tho naval cask 01-ts, and dolay. in tho test 

.ondant rotatlon of porso~.l. caused tho total numbor of 
to bo highor than planned or expmctod' (Roforonco C.l.N. 

It iu pcobablo that. bet- only selective badging was cont.mp1at.d. tho 
automeed systom for handling porsonnol doslawtry records doveloped during tho 
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m t h d  of onling had workod -11 in previous Pacific operatiow but apparently - not 8uccsSSful in DOMINIC. Thio was susprctod toward tho o d  of th. oprra- 
tion as badges P r M W . d  for P.rWm*l much highor oxposurrs than could 
pos8ibly haw b..n 0 W C i m C . d  Caid.ring tho OPratiOnS In aich tho -cocS 
took part. ThlS UaS C r C 0 t d . d  in tho Radsafo OfflCOC'S roport, but thoro - no 
y..r.llrt of tho magnit- of tho changrr or tho numbor of badgrs i n v o i d  
(grf0r.n~. C.1.N. p. A-1-1). 

A 1980 study of cortain WllINTC film badgo8 was mado un&r a N ~ V Y  COntract 
a capany oxp.rioncsd with film badgo intorprotation. Tho study in-lvd a 

-10 from soloctod Navy Ships of 1,349 badgos that aro still on filo at tt,. 
Mpartmnt of Energy's Nwada Tost Sit. (NTS). Tho ships solctod U.C. 0 - e  

that had porwnrul with h i m  r0~0rd .d  0xporur.s but v.ro not involvod in any ~ 

activitios ~ ~ 1 f i . d  th- O X P S u r ~ ,  Ship. that had high rradlng. with 
op.rational j~18tiClcatlon. and othor =hip. Cor caparison. Th. badges IIPCO 

reroad tor darkoning duo to ionizing radiation and ch0ck.d for daragr attrlb- 
ut&le to limt lnking. Wlsturo. heat. and -0. This enviroMP.nca1 darag. 
would hav. incroasod tho optical donrrlty (darkming) of tho bdgos and domil- 
ti- could haw boon misintorprotod and o x c o ~ i w  gamu oxpesuru assigned. 
HOIIIV.~, tho film oxports could h t o c t  - d1ffor.nc.s bot- film chang.0 
duo to ionizing radiation oxpesuro and damag~ duo to ~roisturo. light lnk.. 
OtC. 

Results of tho S t W  1ndlCated that 45 porcOnt of tho badg.. -14 Shoord 
&WJO. and 90 percont OC tho &magod badgu showmd misturo &mago. purthoc. 
96 prcont oc th. badges ln tho raqlo.. uhlch had boon road am h1ph.r than 
0.4 R in 1962. shouod damago. For sovocal coa8ons tho amwnt of could 
not simply k subtractod from tho 1962 rrading., but it could bo c0nelUb.d 
that for all of tho DCUINIC badgo8 thoro is a high probability that .oy por- 
tion of tho exposure roc0rd.d on tho m o lidatod L- and its background doe- 
w n t s ,  notably tho 5x8 card. and NAvnsD 1432 fom8. is duo to film damago. 
This probability i n c r ~  with increaaod oxposuro reading.. so that at 0.4 R 
and abov. it is 98 porcont (RoCoronco D . 8 ) .  

Tho efCoct OC this film &mag0 On tho oXpO8uros sham in Tablo 36 i8 to 
indicato highor roadin- than individuals actually had r-iwd. Howwor. tho 
m u n t  of this difforonco is not quant1fi.d. Tablo 36 roflcts tho roading. 
without reduction Cor onviro-tal or othor damago oxcopt for a fow CMOS 
discussod klac. 

Tho mannor in uhlch badgo reading.. olith or without OX~CM.OU~ bsragr-. 
vmro furthor procossod also introducw - orrors into th. Tablo 36 data. 
This is dl8crurr.d blow. Th. DOMINIC raclsafo organization was not propard Cor 
tho largo number (43.000) of badges iasuod. Tho RadsaCo OfCicor's report statod 
that, "an extonsivo film badgo iasuo was not contomplatod. Howwor. largo is- 
SU.. t 0  w t  tho COqUOSt8 Of tho MVal t-k OlOYn~r~ts. and &lam In tho t U t  
program. with tho attondant rotation of porsonnol. c a d  tho total n b r  of 
film bad- issurd to b highor than pl- or 0rp.et.d" (Roforonco C.1.N. 
p. A-21). 

It is probablo that. b r c a w  only soloctiw badglng was contamplatod. tho 
autolarod systom for handling personno1 dosimtry rocords brmlopd during tho 
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19% H N U ~ ~ C K  test S O C ~ O S  in tho Paciflc waa not roInstlc~tsd, nor was an 
equivalent SySta d0~010p.d. ThU,  011 badges -KO Issurd IMnually. solo. of 
tho 1958 .gUipwnt that road tho density Of the drvolopod film badgo. auto- 
InatiCally C0IIVOKt.d It tO M .quivalenc gampa e x p o o U K 0 .  and t h m  punched it on 
an IBU Card was usod in 1962. Thoso exposures wore then m .rally ontorod on 
olthor tho 5x8 card or tho N A m  1432 form. oc both, Io' '1 currlation. 

keypunch, 
into a tomputor that proparod tho final lists. 

\ Y rd 

tho consol Idatod Liaf . -KO i M t M C  L F  < 

.kt 2 

IdtOK thOS0 -1atiOnS WOK0 rMllUally ent0KOdd. PKObablY 

Thoso manual activitlw wore done at Christmas 
fiIWly. fOK tho laSt quarter of the badges and for 
(It NTS. P 0 K S O M . l  -1OY.d WOK0 frop JTP 8 R a d a a f O  
and Enginoocing .IlplOyOOS Company Of the (RBBCo). A1113 OpOKatlng ACtiVitieS COntKaCtOK ykFkf; C 

Of OKKOC that b S  aff0.3 Tobh 36 IS tho 

Of larger OKgMiZatiOM S h w  Mw. duplicatio~ 
t m t l C  Study WaS nsd. O f  this and Iw) COrKrCtiOM . 

st111 boing proc.s..d in ~anuary of tho next - 
that SOP. numorlcal orrora and inconsistent r 

thoso ~ f r ~ ~ t s  on tho sourco dOcumont cor TP 

$>tJ$; 
booatod to 23 because of multiplo 0rItKi.s 
IRKSO casos exist. but thosa ar* in smallor 

tho tablos oxtractod from tho -01 1dat.d L i s t  , 1. 
efr.ct is that ~abio 36 pcobebiy OWCStatos by a f w  

dOOS llot affOCt tho OXpOSUKe KOCOKd fOK IndiVIdualS. CUKKORt doh , r i i n  

badg.d -IC paKtlCl~tS and C O v t l y  5hilaKL. 
CO11OCtiVO OX- ~ U C O  KMulting from tho tost SOtiOS. Hcwnn. .obl.r 

provid. tho cor- r e t  total for m c h  indlvidual. 

Aftor tho last CGlUNIC .hot tho doslmtry program IP0v.d to NTS and wdll 
complotod thoro. POKS-I from the Ch.rica1 unit at hrgmmy (acting for 
JTP 8 )  and ~OKSOMOI from the REECO ~adiological ~aroty Division finishod tho 
dO8imtKY IRKk Md i5SUOd tho f iMl m-SUKU . mi. ptwa 
of work bagan In mid-NovomtmK 1962 and was comp1et.d I1 January 1963. It con- 
sist& Of dOVOloping and roeding th. last 10.000 tO 15.000 badg.. and Ch-klng 
30.000 5r8 cards and tmwm r o r n  for accuracy. 

AppaKmtly at tho ti- when oxposuro totals woco transforrod from the 5x3 
OK NAWED -1atiOM to tho punch cards f t a  which tho COMollda tad Li st was 
compilod. som totals wore roovaluatod. Thla was probably an a t t q t  to com- 
pmsate for tho K O C O ~ I I I Z O ~  damago to tho badgos duo to seal falluros d.sctibd 
abov.. A JTP 8 10tt.K of Fobruary 1963 COVOK~WJ tho transmittal of naval p r -  
sonnol oxposurr to tho uavy surgmn conoral glws inforaation on tho rowalua- 
tlOn (ROfOKOIl* C.1.3): 

A l l  dosago cards Indicating accruod exposures groetor than 
3 roontgon -re waluatod rogarding pos8ible onviro-tal 

DOSO 4SSiwnt5 fOK daoaprd b0dg.S WOK0 gOnOKallY 
COIPINUratO wlth tho highost dosage aCCKUOd Yithin tho group 
that tlw IndiVIdUal W attachod to. NO U d j U t m t S  *KO -do 
to tho indicatsd dous for individuals who norpally could m- 
COiVO Cadiation exposure d W  to thoir WKk mS1-t (Cloud- 
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1958 H A R D T ~  toat socle8 in the Pacific was not rolnstitutod. nor waa an 
oquivalmt ay5t.m dovolozwQ. Thus, a11 badgoa y.ro losurd muolly. 9ar of 
tho 1958 equlpmmnt that road tho donalty of tho dovolopod film badgo. auto- 
matically convortd It to an oquivalont g- oxporuro, and thon punched it on 
an rn card was urrd in 1962. Tho80 oxpoauros wore thon mually entorod on 
elthor tho 5x8 card or tho NA- 1432 Ion .  or both. for manual cumulation. 
Lator thoso crrmulatlOna woro manually ontocod. probably through a keypunch. 
into a colpltor that proparod tho final lists. 

me80 manual activitir -re dono at Chrlatmm znland. at Hormlulu. and 
finally, for tho last quartor of tho badgoa and for tho colploto c\la\lations. 
at Nl3. P.CIMM.1 -1Oy.d Wro I C -  JTP 8 Rsdsafo Branch, clerk8 in HOnoluIU. 
and omploy008 of tho ABC oporating contractor at NTS, R.ynolds i3loctrical 6 
Enginwring -y (RBI(C0). Activ1ti.s began in April 1962 and badges y.ro 
re111 king procrsod In January of tho noxt year. Thw. it is not aurprialng 
that SOY nwrlcal orrors and lnconsiatont ontrios oxiat. Tho rum of -t of 
thoso orfocta on tho source document for Tablo 36 l a  probably small. Cxm kind 
of orroc that dorr affect Tab10 36 1s tho duplication of n- that appear on 
tho COn8ollda cod L1.L . Thoro aro instances in which a 14-man contingat was 
boostod to 23 bocaw of mltlplo ontrloa of MW. In toma of parcontagrs. 
worso c a n s  oxist. but thoso aro in amallor organlzatlolu. A randoD sampling 
of largos organizatlolu shcus aop. dupllcatloru up to 5 parcont. but no Sys- 

tomatic study was madr of this and no corcoctiom h m m  b w n  appliod to MY of 
tho tablr oxtcactod f r a  tho Coruolidatod L i s t .  including Tablo 36. Tho 
otfoct Is that Tablo 3S probably ovoratatr by a f w  parcont tho numbor of 
baag.d DmIUIC participants and cosl..qruntly slmllarly ovorstatou tho 

do08 not affut tho oxposuro rocord for Individuals. Curront do8iutry fllo8 
colloccivo ox- posuro rouulting from tho tost W C ~ N .  Howovor, this problw I 

I 
provide tho COC- r w t  total for oach lndlvfdual. 

1 

Aftor tho last DMUNIC shot tho dooinvtry propram pDv.d to NTS and M 

ccmp10t.d thoro. Poraonnol from tho ~ r n y  w e a l  Unit at ~ugway (acting for 
JTF 8 )  and pOr8onno1 from tho RE- Radlolbgical Safoty Dlvislon finlshod tho 
dO8iP.try work and 1 6 8 W  tho fiMl ~ l l d a t o d  Lis t or Ib(W8 ury. This phew 4 
of work bogan in mid-uovomhor 1962 and uaa ccmp10t.d 11 January 1963. It con- 
siacwd of dovoloplng and roadlng tho last 10.000 to 15.000 badgo8 and chocking 

I 30,000 5x8 cards and FA- form8 for accuracy. 

I 
I 

Ttpparontly at tho ti- whon oxposuro totals wore transforrod from tho 5x8 
or NA- -lation8 to tho punch Card8 from Whlch tho &n80lida t.d L 1st Ins 
c q i l d .  MI totals ?me. roovaluatod. This was probably an attompt to corn- 

abow. A JTF 8 lottor of FOIX-~~ 1963 cov~ring t b  transmittal or MVal p.r- 
pOnSat0 for tho ~ U O g n l Z o d  darag0 to tho baap.. duo to SOal fallutH d0SCKib.d 

sonno1 o ~ u r o s  to tho Uavy Burg- Gonoral glvos information on the roovalua- 
tlon ( R o f o r ~ o  C.1.3): 

A I 1  dosago card8 indicating accruod oxposuru groator than 
3 roontgen wore ova1uat.d cogording pouiblo onvlronrncal 
darpag.. Doso auigrmmtr for &magod badgoa mro gonorally 
c~(~~~.lllurato with tho highost dosago acccud wlthln tho group 
that tho indlvldual IW actachod to. No adjustrmts m r o  =do 
to tho indlcatod dourr for individuals who normally could tr 
coivo radiation oxposuro duo to tholr work wigrmmt (cloud- 
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9.venty-siX of the seventy-eight Pillp badpvr wore retrieved froln storage 
at NTS in 1982 and V.C. reevaluated by dosilutry p.r.onne1 f r m  ~ggco.* ~ l l  or 
tho badges that had totals noted in 1962 as being over 3 R n h d  signiric.m 
m g s  due to light or water a g o  or both. only 18 of these had readable 

from which current analysts could infer radiation exposure intomation. 
~ 1 i  but four or these s h w d  1.u than 3 I( oxpwure (mrerence D.14). 

TIWSO four badgos wore worn by personnel on ySS Sioux CAW-75) at ~U~ROFISH 
and tho current reevaluation confirms the original 5x8 or entry of fro1 
4 to 5 R for the throe. The fourth badge now road8 po88ibly as high as 3.2 it, 
M t  w originally noted as being 0.78 8. However. current analysts note that 
the bsdw is unorplainably p.1t.d (Reference D.14). with t m  r w  excepti-. 
tho values for personnel radiation exposure wd in the construction or Table 
36. as we11 (u other tables in this report. are derived trCp the - 

AS a rosult or the 1980 and 1982 studies or the 1.349 film badges f r m  
units selected tacouse of their known operational activities. only four expo- 
OUT- or those units in the re considered to br l o v r  than 
exposures actually received. . which Y . C .  cr-rs. 
the higher exposures had b..n recorded In their Navy Uulical Records and M- 
cepteci correct. I 

w d 
t 

A n  additional soucco oE damage was a h  
by a bandpaw when cutting open tho plas 
damagr. 
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Thoso four bad- wore worn by poraonnol On Ygs Si- (ATP-75) at SWORDFISH 
and tho curront coovaluation confirms tho original 5x8 or NAWm ontry of Crm 
4 to 5 R for tho throo. Thr fourth badgo C . a d .  pouibly M high 0. 3.2 8 .  

tho badgo la unoxplainably m l t d  (RoforOncO D.14). With th.x fW oxcoptionrr. 
tho v a l w  for porsonnol radlation oxposuuro wd in tho construction of Tab10 
36, as woll as othor tablos in this toport. aro dorived fr#1 tho 

but M(I OCigiMlly MtOd M king 0.78 R. lIarnnr, CUCrOllt MalyStS not. that 

w 
AS a result of tho 1980 and 1982 studios or tho 1.349 film badg- trol 

units solutod b . c a w  of  thoic knan, oporational activities. only four oxpo- 
s u r a  of thoso units in tho ro considorod to k lcnar than 
exposuros actually ruoived. . which -ro c r m r s ,  

ceptd as corrut. 
tho highor OXpoSuroS had brm rrc0rd.d In thoir Navy ModiCal RocOrd.  and (IC- 

~n additional source of damago was also not&. b y  films had boen damagod 
by a bandsaw when cutting opon tho plastic holdors. This causod gross light 
dsmag.. 
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and the curront roevaluation confirms the orlglnal 5x8 or tAvHKD entry of f r a  
4 to 5 R for tho throo. Th. fourth badge now r a d .  possibly M high as 3.2 R. 
but was OrigiMlly not& M king 0.78 R. -Wr, C U C r a t  MalPtS M t O  that 
the badge is uruxplainably m l t d  (Refer011~0 0.14). With th.w f.W excrptions. 
the valuos for pers-1 radiation exposure Wd in tho constructlon of Table 
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A. a result of tho 1980 and 1982 stu8ies of tho 1.349 film baap.. f r a  
units selutod k c a u u  of thoir knm opratlonal actlvltios. only four expo- 
surea of th... units in tho re consiclored to be 1-r than 
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P. N.rman 
air Potco Ca&rldgo Rosearch Laboratories 
septombor 1964 eoa-2020 

OD0 rat ion P-. Pro1 u t  Officer:. Romrt. Prolut 6.a .C* c.2021 
C.A. Stom. J. GrOOMpan. R. T. Stlnchcollb. C.Y. Torr011 
IlliMIS IIlStltUtO Of TuhnOlogymosoarCh INtltUtO 
n.d. EQR-2021 

C.2022 Vertical 1-ric soundina masur .IIynts. Omration WIIKWIC, 
? 
Y.P. utlaut. T.N. Gautler 
National Bureau of Standards 
AUgUEt 1964 EQR-2022 

Effocts of  Nurlear Radiation on tho Ionomh ere, omration Jmuu~C, 
PI- series. Proiut Officors R owct, Pr oloct 6.5P**+ 
P.H. Dlchn. R. Silberstein. R.Y. St-r. R.P. Hlck. 
Army Signal Radio Ptopagation Apmcv 
Pobruary 1964 EQR-2023 

*** S.r e .  

C.2023 

*Available from =Is; order numbor appoars before tho Mterisk. 

**Available at DOE CIC. 

***Not available. 
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c.2024 Manot IC mmuromonts. cnwa tion DQII~IC. FISHBO~ Sorlos. Prolect 
OffiCOtS RODOCt, P rolut 6.5&*** 
H.A. -0, I.A. aleon. H.n. Grot.. A.K. khrcis  
A m y  Elutronlcs Rosoarch and Weloptont laboratory 
August 1964 POR-2024 

C .2025 : - t o  l r c  ra I 
~ ~ K I O S .  protee t OfflCOrS RoWt t. Prolret 6. 6e.e 

E.R. l l a n C i n g  
Goophysics Corporation of Avrica 
soptwmbor 1964 mu-2025 

c.2026 D . b r i s n  E x D o r m t .  ratlon WII INIC. PI- Sorlos 
Prolut Off1 cbrs Rowrt. P rolut 6.7*** 
P. Dyal. W. SI- 

D K w m b o ~  1965 FUR-2026 
A i r  Force zF.apOrU LaboCatOKy 

C .2027 Riomtor noas U romonts. o w  ra tion Wn IN IC. F S o r l u .  Prolect 
Offlcors Romrt, Prolret 6 .a*** (2 volurs) 
s. tmraritz. R.B. ~yeo. G.L. JO~IMOII. J.C. mdgos 
A i r  FOKCO Cambridge Ruoarch LaboratorlU. Stanford Rosearch InstltutO 
Npt.akK 1964 €WZ-2027 

C.2028 C1Utt.K W M U K m I  ts, -rat1 on DOIYIW IC. FISHBCWL Sor I.. . 
pfoloct Offlcorr RODOKt. PKO?.Ct 6 .9:*** vol 1 -- Gonoral 
Consldoratlonm~ Vol 2 -- HV'/VHF; Vol 3 -- UHF; Vol 4 and 5-- Optical 
R.L. L . s d a b K a n d .  Ot a1 
Stanford Rosoarch It'I8tltUtO 
My-Soptombor 1964 mu-2028 

C .2029 Mrao- 9c a10 Ionization Effu t 8 &gm H Iah-Altltud. Nucl oar DotonatloML 
cuoration WIIINIC. P- mrios. Pro<= t Offlcorr Rorm rt. Pro?- 

R.H. Dod 
A I r  FOCC. Canbrldg. Rosoarch LaboKatOKiU 

m*** (2 volllrs) 

J\pu 1964 WR-2029 

pro1.c t 0ffic.rs Row r t ,  Proiut 6.U *** (2 MlUIYB) 
H.L. KittS. J.B. Lolax 
Amry Eloccronics Ruoarch and D.volopp.nt Laboratory: Stanford 
Rosoarch InstIt~to 
A p K i I - M y  1964 m-2030 

c.2030 W Comrmnlcations Exuor lwnt. Omra tion DaUNIC. FIs1iBOn. S o r l u ,  

*Avallablo from NTIS; ordor numbor appoars kforo tho astor isk .  

**Avallablo at DOE CIC. 

***Not avallablo. 
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c.2031 Pi avback satellite Packaae%. Ow c a t i0  n Dow IWI C. P 1- % C l e S  
Proloet O f f i c e r s  R e m c t .  Prolac t 6.x*** 
R.A. B.na 
Alt Forco Cambrldgo R o s e a r c h  L a E o r a t o r l e a  
nay 1965 €OR-2031 

UP PWes uromnts and Om1 cal U o a s u r ~ n t s .  Omrat Ion CoHIta~c. PI- 

VOl 2 -- STARFISH PCim: VOl 3 -- CliBCKIRTB: VOl 4 -- W I L L  Triplo 
Prim: V a l  5 - ICINCPISn: VOl 6 -- TIGHTROPE: VOl 1 -- Radar. 
RadlocutClc. and COhOCmt PWesurmtS  
J.B. mgofstration 
Army Ulu l lo  c4lppand 
nrry-oetobr 1964 POR-2032 

C.2032 
sorlos. P r o l u t  O f f l c o r s  R o w c t .  Pro1 u t  6.13 :*** VOl 1 -- s m r y ;  

c.2033 a u t r  cq)g4gpotlc SIqQal. vnd.rwa tor noasuromon t u .  OI1.r atlon DCmlN IC ' 
Sorlu. Pcolwct O f f l c o r s  R o m r t .  Pc O ? U t  I .  L*** 

A.P. Br1dg.s. B.J. B3tt-C, V.D. E 9 C m .  A.D. F W O C h O d .  E.L. COh, A. 
B l i s s  
Kamarl N u c l ~ C  
nay 1963 POR-2033 

C .2034  9vn chmt ron R a d i a t i o n .  Ovoratl on D ~ U N I C .  PI- sor 1.0. Proiut 
grr1c.r. B o w c t .  Pr O l U t  7 . a*.* 
L i n c o l n  Labocatocy 
J.H. PaM.11. W. BlaBoc. P.J. Harris. J.L.  W W r .  L.C. U1lb.r 

March 196s FQR-2034 

r t  C .2035  H l d l  - A l t l t u d .  MIC1-r 0.t O M C  1 on O ~ t l c a l  - 
gmulac. P I s n s m L  Ear I... Prn lUt  O f f 1  cor:. R . w ; t .  Pro ju t  8A.1 a** 

H.P. Gauvin. J.P. Cahlll. J.V. GC0fll.r. T.R. Scanlon. J.Y. Cs~pU~tor. 
0. Davldson. E.A. J-. L.J .  R i c h t e r .  R.B. C a r p . n t o C .  A.G. mrd. 
1.L. Korsky 
Air Pocco C a m b r l d g o  Rmsoareh Laboratorlr: mr l can  Sclenco & 
Englnnclng. Xnc: Cook E l u t r I c  COlpMy: O.ophyolcs Cocporatlon of 
m c l c a :  T u h n l c a l  Oporatlons Rosoarch Inc. 

(3 parts) 

August 1963 Poa-2035 

c.2036 ODtlcal Phm-olwy of HI* - A l t l t u d .  MI cloer D, toatn IOW -- P i h  
Cataloa. -rat1 on WUJNIC. PISHDWL sarin. P C O I U t  orr1c.c s R o w r t .  
P r o l u  t 8A.z *** 
D.P. Hatuon. W.P. Shulor, C.Y. Yychkoff. Y.P. Boqulst. J . H .  campboll. 
Y.T. QOr-, H.G. H o C 1 . y .  Jr .  
Bdgecton. ~ .mnhauon L Grlor. IC. 
Soptomtmr 1966 POR-2036 

* A v a I l a b l O  fta NTIS: 0Kd.r ~ \ r a b . C  aep.ars -for0 tho MteClSk.  

* * A v a i l a b l e  at Dw CIC. 

***t&t avallablo. 

313 



I 

C.2037 cloee-in motma1 and X-Rav Vulnerabil itv r4oas uromonts , ShOts BL-ILL 
5 ri r 0 c rs 
R0-r t. Proloc t =.a*** (2  volumes) 
P.D. -. 0 . R .  Md.rson. U. MnlS. L.B. A8hl.y. H.P. E O C t K d l .  A.B. 
ClCOrO. C.U. Cobb. P.S.  Pahronholz. 0.0. Fryklund. J.R. Taylor, G.R.  
Vcabllk. B.C. Watson 
A i r  Porco Plight Dqnamlcs Laboratory: W r i c a n  Scionco & Engineering, 
Inc. 
Mrch-April 1963 POR-2037 

C.2038 Nuc X- V , t  n s  
-ration WWIWIC. 
c.n. Gillrpio. P.G. wing 
A i r  Force Ueapcms taboratory; Allied R-rch Associates. Inc. 
D . c w b . C  1965 WR-2038 

Proloct Officors ReWrt. Proiut *** 

C.2039 m t W  Vohiclo TM tu. m e  atiO#l WPIINIC, P 1s- Sori-. Pr O l e c t  
9tfic-s -=rt. Frolut e *** 
U.J. RubonstOln. J.B. DlOCkhOMr. R.Y. DixOn 
Air FOOCCO W~OM Laboratory 
July 1%3 WR-2039 

c.2040 Atmosnhorie prom rtios. Omration WClT N E .  FISHBOVL So r i m ,  P ro?oct *** 
X.S.Y. Charpion. A.C. Fair. 
Air Forco csrbridgo Rosearch Laboratorlu 
Mrch 1965 POR-2040 

C.2041 Pod and ROCOVOW ull t Pabri cation. ODoration DOMINIC. PIS€BOUL Sor lea, 
COCI R mort. Proloct 9.Q **. 

A.J. Starnos. E.D. rOnp, D.B. Taylor. C.J. Treat. J.A. Vard.ran. P.V. 
-the R.A. -1l.Y 
Air Forco Waponr: Lnboratory: Def- Atomic Support Agency: conoral 
Dynarics/A.troMUtic. I AUqUSt 1964 FOR-2041 

G.C. h.d 

April 1 W 5  FOR-2042 
Cubic Corporation 

- 
*Available from NTIS: ordor w r  appars bdoro tho cutorirk. 

**Avallablo at Doll CIC. 

***Not available. 
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C.2043 ~iccowavm Attmnuatlon. otm cation DOHI NIC. Chr 1st- 9. el-. er01eCt 
OfflC~CS R . D o l t ,  PCOlect l .Z***  
J.B. uaish. N.B. Mcpim. R . H .  mpiar. D.D. mrtor. T.C. T-. A.P. 
sciorca 
Columbla Unltnrslty 
June 1965 eoR-2043 

C.2044 UW. ti?, L P. and VL P m u r . p I n  tS D U C l M  PISIQKIYL. ?r olut 1.4*** 
A.L. Uhitson 
Stanford R-rch IIUtltUtO 
July 1963 POR-2044 

C.2046 H l a h  Altltud4 nMs ur-u .e* 
staff 
Sandla corporation 
Juru 1965 W-2046 

C.2051 Jono6&or ic Vlnd and Dlffuslon Uoasuranon t.. ODOrat ion Domw ICL 
Fl- -=in. -01 oct OffIC ocs R ewct. Pr O1.Ct 9.m *.* 
K.S.U. -Ion. E.R. Henring 
AIK Poecm canb~ldg. Research Laboratorlea; r;.ophy.lcs cocpocatlon of 
America 
ApCll 1965 POR-2051 

c.2052 A l ~ h a  C o n t w t i o n  omration Sorlr, 
P C O l O C t  OffiCOC8 R w C t .  Or01 oct 2.3 *e* 
R . J .  SChUltZ. Y.B. WcWlty 
M y  1963 m-2052 

c.2053 OtaanlZatlonal. O w e  atio-na. tw1atie. and sCl.ntlf1~ 
t m M  9 . C l e p *  

D . f m M .  A t d C  support Ag.ney 
DSCS&OK 1963 POR-2053 

Qlr*-, Pro1.C t Offlcmrs Rowrt. Pro1 Oct 7.a.- 
n. Balsor, J.J. XI-. J.n. p-11 
Lincoln Laboratory 
D.c.mkr 1964 eOR-2059 

c.2059 wcrowa vm R aQioutrlc nnsur8mnts. omration m C .  F- 

c.2060 Proloct S t m  i*r*.* 
C.J .  P0rb.K 
U.9. YMthrr BUCWU 
M y  1964 WT-2060 

*Available Erom 1yTIS:  order numbor appears bofoce thr astmclsk. 

**AVallablO at DOR CIC. 

.*.Not avallabl.. 
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D. OTHER REPORTS OF INTEREST 

Aorlal survw of tho-a ce Radloactlvltv Romelnlna After q 
Yn 
E.J. Wos1.y. R. -10. H.A. Ol6on. and U. C. Jouph 
Naval Radlologlcal DOfOnr;. Laboratory 
4 Mrch 1963 

+++ 

and Radiation In tOMltiO5 O f  tho Radloa Ctlvo pool 
RWUl tlna sho t SWRDFISH" *+ 
T.H. Shlr- 
Naval Radiological D O f o M o  Laboratory 
15 July 1964 

BCK: PartlcIDa tlon Omration DCUI NIC+C* 
Edgorton, U-ha- 6 Grior. Inc.. 15 nay 1963 

Qwration SYORD 
G.K. Rl.1 
Naval Ordnancr Laboratory 
13 July 1962 

FISH Proiect D U l q  +++ 

w-%re -alvm is or th. C o n t m M  t d  Vat or mvlronmont at garlv TI- 
Omration S U O R D C I ~  . hppondix 1. Tho Swa of th 0 91- 

(AW-75). Appmndlx 2. mlat 1- 912.. Location and -la tion LOVOLE of 
Conta&mtod W t  or from H +2D Uinut om to H+24 H o a  
A.L. Baiottl 
22 M y  1962 

F l ~ l  m r t .  RadIoch.rica1 O l a a n o e  t IC Hoaaurmmnts on tho FRICXTE 
azw- 
H.C. Hick. 
Lawronco Radiation Laboratory 
8 nay 1966 

e*+ 

t of -rat ion D C U I N S  e*+ 

D.l 

D.2 

D . 3  

D.4 

D . 5  

D.6 

0.7 

0.8 

D.9 

1 

*Available frop MIS:  ordor numbor apprar8 kforr tho asterisk. 

**Avallablo at CIC. 

*"Not avallabl.. 
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D.10 Thr-1 Radiation f r  om A i r  B urs t  NUCleat ueamns I ncldent on 
Low-Alt i t  ude AItCCcLft t.t 
U.H. G r M  
Cook Tochnologlcal Centor 
D.c.mkr 1962 ASD-TDR-62-823 

D . l l  Bomrt of tho carrmMd.r Task GrOUD 7.Lt*' 
Joint Ta8k Force 1 
August 1958 UT-1682 

0.12 Not U S 4  

D . 1 3  p1-m 
d8P.J. Corkhlll 
Defense A t o p i c  support hgency 
n.d. OaSA-544 

m v a l u a t  Ion of -rat Ion DCggXMIC Phaso I Damad Dosi~p. tor F i b  

**. 11IldtlOSS and C h O C l O C O t l M l  R0S-C ch 1952-1962 

D.14 -- L.tt.r'** 
Y . J .  Brsdy 
Roynolds Eloctrlcal and Englnoorlng '3.. Inc. 
23 AUgrut 1982 566-01-756 

D.15 Th. Art3fl- B.l€*** 
Dofonn A t o r i c  Support Agency 
DASA Data Contor Spoelal R r p r t  4 
OCtokr 1962 DA3A-1327 

0.16 R W I W  Of R-rch On PlMh m. ChOtlOC O t i M l  BIi- 
Count.nlmo.ur.. and Re1at.d T o D ~ ~  ttt 

D.W. V i l l i -  Md B.C. Duggat 
~Io~ynamlcs Inc. 
15 A w t  1965 DASA 1576 R W .  

~ ~~ ~ 

*Available froa NTIS: o r b r  numbor appears beforr tho astorisk. 

**Available d t  DOE CIC. 

***Not available. 
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1. &SiOKat, 

a. Radiological Safoty of all task fore0 military and civilian psrpo-1 
is a collland rosponsibllity. and radiological safoty activities will be pt- 
f a d  through n0-1 ColllMnd C h a n n O l S .  

b. Each task group and task unit concorned will bo rrponsible for Cur- 
nlshing quallflod monitors for all UOKklng partlos entoring aroas where expo- 
sur. to radlatlon 1s pcobablo. Rogardloss of thoir organization. monitors will 
bo rrponslblo directly to thoir party 1.a6cs as advisors on matters portaln- 
ing to radiological safoty. 

2. Th e -OK. Joint T ask F c  OK w h  t. w i l l :  

a. Assum overall rnponsibility for tho radiological safety of task for- 
p O K S ~ 0 1 ~  

b. Inform CIXRAC Of hazard. uhlch m y  dmml0p ln at- Outside tho task 
forco rrponsibility. 

c. Establish and maintain radiological nwnltoring statlons on certain 
populatod islands, utilizing oxistlng uMthor and U.S. Public Health Sorvico 
1nstallatioM whore porsiblo. 

d.  Sub..qu.nt to each dotOMtiOtl O C C U K K ~ ~ ~  in tho atmspho~o. (LIIlIWI1Co 
R - H ~ U ~  (R HOUC is tho oarli-t ti= aftor a dotonation that gonoral ro-ontry 
can c-nco to all arms oxcopt tho mdiological Exclusion A r e a  LRADW]). 

3 .  Tho Rad.afo B ranch. J -3,  J T F  8 .  will: 

a. PKOVld. tho fOllwng KadiOloglCa1 SafOty SOKViCOS'fOK OpoKatiOns (u.0- 

ciatd with contaminated arws or facilitios: 

(1) 

(2) P r w i d o  nocosaary equipmmt. such as disposable clothing and 

Maintain a current plot of moas of radioactivity. 

radsafo sunmy instruments. fOK support of oporatlons in contaminatod acoas. 

(3) PKOVido dosim8try SOrViCos fOC all task fOKC0 p.rSonItol and 
authorized visitors to Includm tho issuanco and procrsing of film -90s and 
tho malntonanco of roquired oxposuro KOCOK~S. 

~ 

fflitorial Note: JTF 8 Op Plan 2-62 with this annox was publishod 23 J M I U ~ C Y  
1962. This operations Plan bocamo tho JTF 8 operations 0~d.r by publication 
Of Change e r  9. 27 MrCh 1962. 
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b. M V i W  and (UlSlSt t m k  fOKC0 P.CSOnnCl AS CeqUirrd in tho dOCOntafM- 
tion of equipmunt. 

C. Op.Kat0 8 radiOChrPlStW hbOKatOrY CapablO Of SUppoKtlng Off-Sit0 
racbafo monitoring atations and any other t~dsafo oporations. 

d. Provido trained Praonnol. aa available. to essist W 8.3 and wn; 
8.4 in tho aCcompliShmmt O f  Choir Wipnrd K s d . s f 0  ro8ponsibiliti.o. 

4. pl 0 c w  OK, Join t Task GrOUD 8.3, wilL: 

8. BO K O S m i b l O  for ChO  radiOloglCa1 SdOty Of all poKSOMO1 Wriignsd 
oc attachod to thi8 Task Group. including HS'R shlw. 

b. PKOlflde ODnltOKS & dOCOnt~iMtiOn CCUUS aboard Oach ship in accord- 
MCO with normal ahip ofganfzation. including IL9T9 .hips. 

C. Satablish and maintain Eladsafe contors AS K O ~ U ~ K ~  tor afloat O ~ O K ~ -  
tima in contaminated a r w .  

d. PKOVido kirCCAft SWpOrt, tO 1nClUdO hOliCDptOKS, 8S CeqUlrOd fOK Ka- 
diological aucvoys. cloud tracking. and any othor post-shot r-fe oporations. 

0. R.qulro Redsafe ROCOWlAlSS~CO and BaKC1.K Patrol Aircraft tO pako 
portl?'Unt rOpoKtS through tho appropriate CIC/MC in 8CCOrdanC. with tho Car 
mnicatioru and Rwrtlng Annoxoa of CJTQ 6.3 -cation Order. 

f .  iietablish and maintain redsafo monitor and d.cont&mlnatlon aorvicos COK 
any aircraft and crew asaignod to any el-nt of JTF 8 as It bu- nocomry. 

5. a0 -r. Joint Task Gr OUD 8.4. a: 
a. 8. COSpn8iblO for tho radiological SafOty Of a11 prSOM01 88Sign.d 

OK Att8Ch.d to this Tslk Group. 

b. Provido aircraft .upporr as r.gu1r.d for cloud tracking and any othor 
Wt-shOt KdSafO 0p.KatiOIU. 

c. !itatabliah and maintain radsafo manitor and docontamination servicea 
for all aircraft and cram asaignod to any 01-t of JT? 8 aa K . ~ ~ I K o ~ .  

d. Provido crwa and monitoring wrvicn for tho K-A~ of radioactive 
-1- COlhCtrd by Aircraft. 

0. Gporato tho Samplo Rotucn compound. to inclub. tho Prrnitorlng nocosaary 
f O t  tho Comoval and pockaging of a l l  KadiOaCtiVO SOurCOS and SamplrS. 

f. R.qulc0 RadSafO R U O I 1 M i S M I I C O  and BaKKiOK Patrol aircraft t 0  make 
PrthOIlt C O p K t S  thKoU@l tho appKOpKlat0 CIWACC in accordance With tho E41- 
m i c a t i o m  and Reporting Annmxoa of OTTI: 6.4 Oporation 0 ~ d . r .  
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g. Provide for the reporting of approximate air radiation intensitirs 
encountered on regularly establ1sh.d W M t h e r  reconnaissance OK cloud tracking 
flights oporating out of christm~ Island. 

h. Provldo for tho reporting of radiation lnt-itlw ecountor.d at cor- 
tain designated outlying uoathor stations. N.cossary rsdsafo rquipmnrc d i i  
furnished by CJT? 8 .  

I. Establish and maintain ~adsafo C.ntor8 .as coqu1r.d. on Christ- 
Island. tho W a f ,  contor will provido tho following wrvicn to all JTF 8 
pars-1: 

(1) Radiological rurvoy. if necessary. 

(2) 

(3) 

(4) Maintain a Plutonirn Docontamlnation Toam am r.qu1r.d. 

operato r d a f e  lnstrmont paintonanco and ropair as required. 

Maintain ~ . K S O ~ I U ~  d.eOntamIMtiOII facilltin a8 roquirod. 

6. Tho CorrmMd or. Joint T-k Gr OUD 8.5. wll~: 

a. BI. ro8pon8iblo for tho radiological mfoty of all porsonnol a ~ l g n o d  
O r  dttm2h.d to thl8 T-k Group. 

b. Assl8t tho Rad8afo Branch, 5-3 Dlvlslon. JTF 8 .  in providing tho 110C08- 
sary radiological w r v i c n  Cor oporatiolu in C0ntamiMt.d aroas as r0q111r.d. 
to lncludo porsonnol and radrafo Instrummts and oquipmt. 

c. upon approval of CJTF 8. pako available on KOqUiSftisXI to all Tank 
r.qu1r.d. Groups and Task Units high don8ity poggln and diSposab10 clothing 

7. ThO Comnndor. oath Tank hit. du: 
a. BI rnpon8lblo for tho radiological safoty of all porsonnol auigned 

or attnchod to his unit. 
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APPENDIX 1 

ANNEX J TO OP PLM 2 -62 

pAoIOLooIcAL e LIEGOWTItJUS 

1. Hazards Con trol and Radioloaic a1 Safotv con tor 

a. A JTF 8 Hazards Control and a Jrc 8.4 Radiological Safety contor 
(RadMfo Contor) will be ostablishod and maintained. When required, a ~adsafo 
*tor will be ostablishrd by Jrc 8.3. % nazards control centor, c0npos.d of 
tho Task Force %&zards Bvaluation Branch. tho Task Force Radsafo Branch. and 
tho Fallout Plotting C.nter will op.rat0 collutively to diochacgo tho Task 
Force r.aponsibllities Tor offrctivo op.ration of tho ott-sito radsafe program. 
dlswmlnation of shot briofing matorial and tho maintenance of  displays of 
radiological infomation. In addition. tho Hazards Control Contec will op.rato 
tho Photodosimotcy FaCility. The Radsafo contor will owrate the Photodooinrtry 
Facility. Tho Radoafo Cater will k ostablishod by CJTO 8.4 and wlll sowe as 
oporatiofm hradquartors for tho radiological safoty activities of 8.4. 

b. 90 tailod Dutio? 

(1) -or& Con trol Con tor wiu: 

(a) Bo r..poruiblo for tho proparation of  radsafo foreast in- 
ro-tion (fallour plot. aurfaco and air mxx) for rach went. 

(b) Diasmlnato tho air and surface RAD= prior to shot tip. 
(forecast). and will ociglnato -ages fror tip. to ti- after shot ti- an- 
nouncing I? (Rnntcy) hour. radiological cloarsncos of ptovioruly closed aroas. 
radiological diroetivos to task group.. sdvi.orios to c- external to tho 
T M k  Force and COViSiOnS OS tho air  Md Surface RaDEX. am c.gulrod. 

(c) Maintain display. of radiological information pottinont t o  
tho to8t area, and having an impact outsido this area to'includo W B X  infor- 
mation. cloud trajutorios and thoic tolation to occupiod i8lanQ. air and 
surface routos contiguous to tho danger aroa. ship rm-nts in the danger 
arm. and such othor i t o m  of spodal radiological consideration as may bo 
required by tho operation of  scionrific projuts. 

(6 )  Bo rosponrlblo for advicr on and prodiction o f  C h o r P s l  
radiation and blast ocnrprossuro effaces. and such othor offuts as may be i r  
portant. on various ol-ts within rang. oC oach test dovico. mis will in- 
cludo such vulrurablo eI.unts as plants and treo stand.. s a n d  structures, 
oquipllmt and matorial. and personnel undor varying d o g r m  of protoction. 

(0)  Bo physically located in tho Operations Division (J-31. 
HMdquartors. JTF 8. 
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(2) Radsafe Center. JTG 8.4 

(a) "Io ~adsafo centor wlll maintain control of contaminated 
aroas and keop current iiIfOcnIatiOn with regard to any COntaPimted area. Th. 
Radsafo contor will havo cognizance over duOntamiMtlOn of aircraft and oquip- 
mow. oporation of tho contaminatd laundry. POKSOD~ docontamination facil- 
itios. provido tho IIOCOSSO~ disposable clothing for porsonnol wrking in 
contaminated amas. and establish and maintain a radsafo instrument repair 
facility. 

(b) In tho wont that roontry into contaminated land a r m  is 
K O ~ U ~ K O ~ .  the RabMfo C.ntOK will provido InfonMtion for tho planning of 
radsafe oporations and tho disposition of all 8mrking part1.s within the con- 
taminated area. ~ h o  Rad.afo Center will establish and maintain check points 
for tho control of  ontry into contaminated a r w  as roquired. 

(3) -a Le Conter. JTG 8.2: 

(a) Tho Radsafe centor will maintain control oE contaminat& 
areas afloat and h a p  curront inforoation with KSgaKd to any contaminated ship 
OK area. 'rho Radsafo contor will havo c ~ i z a n c o  0-1 tho planning of radsafo 
oporations and tho disposition of all wKking partlu within tho contaminatd 
area. Tho Rad.afo Contor will rtabli8h and maintain chuk points for tho con- 
trol of ontry into contaminated a r w .  will provido tho nocusary dispoaablo 

and p ~ ~ v i d o  porsonnol docontarination facilitiom M roquird .  
clothing and K a d s a f O  IIUt-nCS for POKSOWIOl m r k i w  in C0IltwMt.d aKW. 

2. GonoraL 

a. Radiological D o f O M O  (Ram).frrW) Op.KatiOIl8 OK FadlOloglCa1 SafOty 
(Radsafo) oporatioru. short term Eladop.. aro gonoral toms. T h q  a m  u m d  to 
donote tho mans by which a unit CM control and confino damago and radlologi- 
cal offscts of an a t d c  explosion or of avoiding health hazards to porrronrwl. 
They are interpreted to includo m w u r o s  such as training. organization. dis- 

w of dotuting oquipont. protution or removal of ~ O K S O W I O ~  and 
docontamination of pars-1. structuru and oquipunt. 

tribution Of radiological P.KSOnnOl, dOVOlOpUnt Of t W h i q U R 6  and PCOCOdUKOS. 

b. FOIloWing m c h  dotOMtiOtl thOC0 d l 1  b. aK0- Of radiological Contar 
inatlon. m e  a i m  are dosignatd aa Radiological Exclusion AKOM (RADBX). 
Prior to shot Limo. foruast RAD= will k disseminated by WTF 8. Rurw 

RADgx at about ti plus 6 hours. OK earlier. Tho later RADBXBS will b. b o d  upon 
tho mastor radiological situation map maintained in tho J T F  8 Hazards Control 
Conter. Sinco the air RAD= attor shot ti- will bo b a s 4  on monitored track- 
ing by aircraft OVOK significant largo ocnn ~ K W ,  inionnation promulgated 

RADBXES Will KOpKOSOnt fOCOC8St f K a  H - m K  Until dlsz3omlMtlO~ Of 8 htOK 

f K w  tho fOCW8St air RADEX m y  haV0 to k 0XtOnd.d bOyOnd th. OClglnalLy 
MtlC1pat.d Six hour P K i o d .  - 

C. IC it bc- noeossary. a sucCaco RAD= will bo dotomined by actual 
surwy with Radiation Dotution Indication and Conputation (RIDTAC) equipont. 
Aircraft and mhlcles (18 ~oqu1r.d will bo usod to accomplish thoso surveys. 
Water samples will k utilizd.if doomd nuossary. 
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3. Tho Mximum pormissible Bxposuro (WE'S)  and Mximum Permissible Limits 
(IBL's) as stated horoin aro applicable to a fiold experimental test of nu- 
clear devicos in peace tino whorein numbers of porwnnul engaged in thoso tosts 
havo boon previously exposed or *ill bo continuoruly expo..d to potontlal 
radlation hazards. Ic  pay h o m o  nrcossary from a study of prsonnol rococds 
to r&uce tho ~ P E  tor ortain individuals who h a w  rocmtly boon over-oxposed 
to radiation. 

4. DUO to tho sprcla1 MtUCO O f  fbld tOStS, it 18 COWfdoCed that a policy 
of strict adhormco to tho radiological standards prescr1b.d for routino Work 
is net roalistic. nu regulations sot forth horoln haw b..n do8ignated as 
r-nabio and ~ a r ~  cormprocnise consibring consorvation or p~rsonnol exposure. 

dolays chargoablo to excossiw radiological procautions. m all casos other 
rhen ororgoncir or tactical situation8 cho ultimato critoria will bo limited 
By tho -'a for prrsonnol. SpOClal lnstancos may a r i ~  such as in tho case of 
an air-sea roscuo within tho R M R X  in vhich oprratiau wlll bo carried out 
without rogard to tho RIPE'S and KPL's prosribod horoin. 

5. All task force porronnol *ill bo roquird to war film badP.0. certain 
casos may ariso. such as outlying stations. rdwro such a roquiromnt may not 

shot and t O d M t 8  upn doparturo of individuals from tho forward arm. or on 
tho last shot plus sown days. whichowr occurs first. S-nt to this 
p r i o d .  m y  radlation a g o  control that may bo found ruc.esary will bo pro- 
Scr1b.d by CmS 8.5. 

6 -  

the lntOCMt10~1 ImportaIlCO Of th. tOSt and the COSt mpOCtS Of OprratiOM1 

D. PCaCtlCal. Task POCCO radiation &Sag0 COILtCOl Will Staft with tho flrst 

a. MFE for por.onrul participating in this oporatlon is 3.0 roontgma 
(g- only) por c ~ u t i v o  13 w o k  priod.  wlth a maxi- of 5.0 r tor tho 
ealondar yoar. Individuals 18 yoars old may r . ~ o i w  no mor0 than 1.25 c p.r 
13 m k  poriod during tholr 19th yoar. No individual who has not roached his 
18th birthday by 1 May 1W2. shall bo ocEupationally oxposod to any ionizing 
radiation. 

b. A sprcial W E  of 20 roontgons (g- only) is authorized for tho op- 
erational poelod for alr cr-. malntonanco crowm and r-oty cr- aswciatod 
with air-sampllnq aircraft. Any doso in oxcoss will bo proprly accounted for 
in writing by tho camnndor of tho unit. 

7. Authorization for individual oxporuros in oxcoss of tho ostablished MPE 
wlll bo grantd only by tho Comaand.r, JTF 8 and only in sprific c- for 
which op~rarional roquiromonts provido fustification. m y  doso in oxcoss of 
the spoc1ti.d ro8ntg.n total will bo considered as an owr-oxposure and will 
bo proporly account& for in writing by tho Cormrsnd.r of tho unit. 

8. Potsonno1 thoso previous radlatlon doso history indlcatos that tho total 
accumulated doso 1 ~anuary 1962 is oqual to or in oxcoss or tho ago-proratd 
~ O E O  (dotinod as 5 [w-le] rom whwo "tam is tho ago in pars) wlll undor no 
condltlona be allcued to rucoiw a total dose in oxcoss of 5 com under th. 
cOnditloM of para. 6.a. and b., and provided his total accumulated dosag. 
d0.s not or *ill not oxcood 60 rom on his 30th birthday. 
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9. nose individuals exposed to ionizing radiation in excess of the Val- 
computed by para. 6.a. above will k informed that appropriato K ~ I U , ~ C S  will 
rn included in thoic modical rococds. Hilitary p~rronnol in this c a t w r y  wlii 

advised that t h w  should not be expored to further radiation until suffi- 
cient tims has elapud in ordw to bring their avoraga radiation &- down to 
0.1 rorntgonm p o C  wook. Civilian porSOWl in this catogory will b. detomin.d 
ey the laboratow or agoncy having administrative ~UKiSdiCtiOn owc such 
pocsonnel. 

10, ~ 1 1  land or 8- a r W  in or Mar which a dotOMtiOn t a w  place will k 
consid.rod c0ntaPiMt.d Uti1 C1-C.d for 0p.tatiOIU by th. Task Force -- 
der. ContilmiMted land and -tor a r W  will k d0liIWelt.d M Such. pecsonrvl 
.ntoring thoso a c W  Will k subject to cloaranco by the appropriate Radsaro 
centor and will normally k accapaniod by a radmfo monitor. Clothing and 
.quipmnt M roqu1r.d will k issurd to porsoml. Contamhated ~ C O M  of in- 
t m i t i e s  less than 10 n r h r  (g- only) will k considored unrostrictod f r a  
a KadrafO standpoint. ACW c d n g  within this limit will bo dosignated s p c  
CifiCally by W P  8 prior tO UZlK08tKiCt.d Ontry. 

11. mdsafe monitor8 assigned to individuals or groups working In contamlnatod 
areas OK with contamlnatod oquipmmt will act in an advisory capacity to koop 
tho party 1.ad.r inforrcl of radiation intonsitios at all ti-. ~ h o  party 
l&Or is expoctd to accmpt this advic0 and act accordingly. It is th. ro- 
gponmibility of both th. 1.ad.C and th. &CS Of tho recovery party to sdh.CO 
to the limits ostablishod in thoso rogulatloru. 

12. mslmster d.vlCos and protUtlVo clothing (coveralls. bootios. caps. 
glov.p, CeSpiratOC. OtC.) as drrmrd I l O C O S a r y  orill k iSSurd tO POCSOnrUl On- 

tering contamlnatod a r w  by approptiato Task Group Wdsafo Contors. 

13. AI]. porsoml within viowlng d i 8 t ~ c o  of an atomic dotonation who aro not 
supplied with prot.~tivo goggles (4.025 noutral donsity gogglr) will turn away 
from tho dotonation point and C l W  th.iC 0y.S during th. t d  O f  dotonation. 

14. Tho arrival and PCOPOSd W Of KsdiOaCtlVo SOUCCOS at QLliSt- Island 
d l 1  k r0poKt.d LO th. UdSafO 0ffiC.K. 8.4. 

15. TraMportatlon O f  CdlOaCtiVO mtOClal tO and fCop tho forward area shall 
b. In acCOrdanC0 with AB2 K.glllat~OlU for OSCOKtod shipmnt O r  S W h  marorial. 
Tho aosignmont of couriers and mdsafo mnltors vi11 bo tho subjet of soparato 
instmctions. NO radioactlvo material shall bo cemovod from tho tost sit- 
oxcept a8 authorized in exporilmtal projects. 

16. All Samp1.s of radioactive mtorial which a m  couriorod~ in aircraft will 
b. packaged and loadod SO M to reduco radiation to a ninimm. Prior to depar- 
tUC0 Of Such EiKCKaft, -10 Return DIKUtOC. JTP 8. will havo a suntoy ua& 
Of tho aircraft Car9 to dotocmino if adoquato PKUaUtiOM have b w n  taken. 
Th. following critoria will dotomino spaco and packaging roquir-ts: 

a. Prior oxposuro of aircraft CKW. cwrior nnd passengers. 
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b. Anticipated future eXWSUr4 on trip, COnSideriIIg longth Of trip. c m -  
pactnmntal loading roqulroments and capability to isolate poronnrl from radlo- 
aCtIV0 mtOK1al. 

17. All air and SUKfaCO vehlclr OK craft. used in contaminatoil areas will k 
Ch0ClC.d through the appKOpClate t-k group docontamination section upon return 
LtOm such aKOaS. 

18. The PIPL's listod horoln are to be rogardoil as advisory llmlts for control 
undor average conditions. A11 readings of surface contamlnation are to bo mado 
with Goigor Counters, with t u k  walls not substantially in excoss of 30 m/c& 
with shield 0p.n unl- othorwiso spocifiod. The surface of tho prok should 
bo h.1d M. inch to two inches f r a  the surface that i s  undrr observation un- 

presented bolo* will not k C O M ~ ~ O C S ~  applicable to spotty contamination pro- 
vidod such areas can bo .ffoctlvoly isolatod from porsonnol. 

108. Oth~rrrlm Spcc1fl.d. For OpKatiOMl pUKpoSOS the Contamination MPL'S 

a. POKSOMOl and ClO thlna 

(1) Skin KMdingS should not bo nure than 1.0 mrfhr. Complete *On- 

tamlMtiOn by bathing will bo uti1iZ.d for rradings in exC4SS of this l m l .  
If tho body is gonorally contdnatod and ospocially if contamination is on 
tho SyM O r  gonads, spacial eIfoKts should k mad. to reduce tho ConLamiMtion 
l.v.1. In genoral, W t ,  it his not C O M ~ ~ O K O ~  profitable to abrado tho 
skin or opilato tho scalp in an attompt to rsduco stubborn contamination bolo* 
1 mKfhK (about 1000 epl). 

(2) WKClOthitlg Md body .qUiplmt a c h  as tho inteCMl SUKfaC.0 
of KOSpiCatOrS Should bo K0dUC.d to 2 mCfhK. 

(3) Glter clothing should bo KedUCod to 7 mrfhr .  

b. -hi Cl. m ' g  

(1) The intOKiOr SUKfaCM Of 0CCUpi.d Section Of VOhlClOS Should k 
reduced to f mrfhr (5 mrfhr if Using WfRIR-27J for llonitoritlg inst-t). 
Th. outsid. surfac- of vohiclr should k roduced to 1oSs than 7 m/hK (g- 
only -- shield C l d )  at five to Six inch- from tho SuKfaC4S. 

e. &Boat m'l 
(1) ship and boat a ' s  cannot k quantitatively ostablishod. T h q  

are dopondont upon location of contamination. w of space. porsonml hazards. 
etc. Spocifioil instruction will bo iss- by WTO 8.3 upon reporting of 
contamination. 

(2) W C  Shim and boats OpCating in C O n t W M tod MteKS. K-nabh 

the total flux from f1X.d C o n t d M t l ~  and that dur to 'shim" from COntd- 
MtOd mter.8. 

allowance- will bo mado to dlfferontiato bot- tho relative contribution to 

(3) In gemral, ships and boats oporatlng in wators noac shot sit08 
after shot ti- may becop. COntamiMted. MnitorS shall k aboard all such 



craft operating after shot tlms. elther as passangors or members of craw. until 
such ti- CsdlOloglCal r O S t r k t l O M  (LTO 1Ift.d. 

(4 )  At tho conclwlon of the oporatlon. final cimrmcsa will b. 
grantod by taak group commndora or by cornranding offlcera. If SO ordorod, to 
thoao .hip. and bats shopring no point of contadnation groater than 15 mr/&y 
(kta and g-) and 110 dOtOCtabl0 alpha. O t b C  Ship. and boat8 will k grmt.d 
oporatlonal cloarancr by task group ccmmnders or by comanding officers if 
so ordorod. An oporatlonal CloaranCO implir that ContamlMtion exists 6 
that spacial procodurea aa mcosaacy a m  lnatltutod aboard ship. 

(5) IndiVidUalS on board Shlp. of th. Task Force ohall k protoctd 
collutlvely from hazards of blaat. hoar and radloactlvlty by mmvamnt and 
positlonlng of &Ips. 

( 6 )  Shlpa with prraonnol aboard will not bo placod lnsldo tho 1.0 
psi llno unloas spoclflcally dlrectod othomlso. Eoaringa of danger from 1- 
dlate radlwctlvo fallout for .hip. oporatlons will bo eatabl1sh.d by C n F  8 
on the baala of forocaat wind dlroctionn at the 1ntond.d time of detoMClon. 

d. Alrcraft MPL'p 

(1) Thr Intorlor surfacr of occuplod soctlcm of aircraft Bhould k 
roducod to 7 mc/hr. 

(2) No aircraft ln tho a ir  at H-wUr will bo at slant ranges from 
ground zero LM. than aa &torminod by tho following effocta unloaa spo- 
clflcally diretad Othorwir (M on  maxi^ pr.dlctod ylold and 20 RilO 
vlslblllty): 

(a) Blast (at prodlctod shock arrival): 0.5 -1. 

(b) R u m 1  (H-Hour): Fabric control aurfacos: 
2 

2 
1.0 cal/am 

6.0 cal/cm 

(3) Aftor dotonation no aircraft shall oporato lruldo tho air WEX, 
or cl-r than 10 nautIca1 miloa from tho rising or visible cloud, unless spo- 
clflcally dlroctod othorwlr. twn-oxp.ctod aircraft lnvolvrd in rwtlno opora- 
tlona encountering unoxpoctod r - 1 0 ~  of aorlal contamlnatlon will execute a 
turnout 1rmP.dIatoly upon dotoetlng such contamlnatlon. Cloud tracking aircraft 
will execute tu-t r e m  contamlnatod are- at a love1 of not mro than 3.0 
r/hr. If a tactlcal or rp.rg.ncy sltuatlon arlaos whore aircraft must enter 
tho a i r  IWW. or vlslblo cloud. tactical orpooure allouancos shall apply. 

(4) All raultl-mgino taak forco aircraft In tho alr  at H-t&ur within 
100 mlles of the detonation polnt shall carry a parson dos1gnat.d aa radlologl- 
cal safety monitor. oqulppod with sultablo radlac oqulpwnt and a RAD= plot. 
This monitor shall k capablo of calculatlng allowable orpooures undoc both 
taCtICIL1 and OpratiOMl COndltiOflS. 
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(5) All porSOM in AitCCAft At shot tlIIY. O r  dt Subsequent times. 
shall uoar f i l m  badgos when engagod in oporatlons in or noat the cloud or 
RIDEX track. 

(6) Crew mmnbors of aircraft In tho ~ i r  at zero hour will t ~ k o  sp-  
cia1 procautions to AVOld (for At I w t  LO -OMS)  tho direct and C0flsct.d 
light COSUlting froP thr burst. At thr discrotion Of tho AirphlO C-doI. 
This may bo acc~lishod by protutiv. high density goggles. by turning away 
from tho hrat wlth .YI. closod. by covoring tho oyes with foroams. by turning 
cockpit lights up to N g h u t  intonslty. or by any combination of tho *ve. 

19. In air  and wator tho folloving continuous 1~01s of radioactivity aro 
considorod sat. from tho standpoint of poraonnol drinking and breathing 

Air: 

20. Tho RadSafo Officor, Hq, JTC 8 will mainrain standard-type film badgo roc- 
ocds of radiation srposuros for all task forco porsonno1. R O C O C ~ ~  will indicae. 

ganization, homa station or laboratory. &to of exposure and remarks such AS 
llmltations on assignmnt bocauw of o\nr-oxpwuro. upon cornplotion of tho op- 
OrAtiOn. dispsition Of thoso tocords will k 0. f o l l ~ :  

fUl1 MP., rank Or CAtO, S O C I A 1  Or SOWlCO n U n b . C ,  S O C i A l  -City Or-  

a. A consol1dat.d list of exposure listing all personno1 In thr Task 
Force by full rima, rank or r~to. SO~IAI  or socvic~ numbor, SOC~AI socurity 
numbor. OrgMiZAtiOn. ham station or laboratory. and oxpoauro in nilli- 
roontgons will k f o w r d d  to chi~t. DEW 

b. A coru4lidat.d list of pora0NI.l snd oxpomure. 8s indicatod In para. 
20.a. abov. Will k f 0 - C d . d  tO thr Diemtor. O f f i c e  O t  Op.CAtfOM1 Safety. 
ABC. 

c. A consolldatod list of prsonnol and exposuro of oach task group will 
bo forwarded eo oach Task Group C0mand-r. mrthrr distrlbutlon wi l l  bo spoci- 
f1.d At a 1At.r dat0. 

d. All OXpOSOd f i b  badps. CAlibCAtlon film and CU-, and crtmulatlvo 
dOSAg0  rocord Car& for All pOrSOrllIOl in JTP 8 will b0 forwardmd by R e f 0  
Offlcor to tho Sup.rlntondont. Radsafe Division, Reynolds Bloctric and Kngi- 
nooring Company. Mercury. uwada, for po-nt rotontion and storago. 

21. Trainlm 

A .  Tho 1tIClWion of radiological SAfOty OrgAIIizAtiOnS througtrout the 

Afld Technical TrAlnlnp. Tho scopo Of 1mtCUCtlon within oach of th.ae IWelS 
Tnsk Forco will roquiro twD gmrral lowls of training: W i c  Indoctrination 
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3 
J 
J 
J 
1 
I 

I 

I 
1 

1. 

2. 

3. 

4. 

5. 

Individual rocolving badgo fills out pllm Bad0 0 Data Carq with required 
Information. 

A nrcPb.r of w-safo Pnoto-Dosirnotry ontors on tho Film Badao Data Car d 
tho film badgo nmbor and lurv dato. 

The next ontry on tho pilm Badao D ata CarQ I s  tho ldontlflcatlon or ID 
numDor. This I s  a four digit number wblch lndlcatos tho badge ~ a r o r ' d  
organization. 

A n  card wlth a numbor (fI1m) Idontical to that on tho Fi lm Bada 0 carQ 
is extracted from tho nwclcal I E M  card fllo. On this card. IEM numerical 
card. i s  ontorod tho badgo uoacor's last MO.. first -. middle lnltlal, 
rn nrrmbrr. and dato of lssuo. Tho mM nwrlcal card Is t h m  roturnod to 
Its r o s p c t l w  fllo loeation. The porson tdw has effoctd tho t r w f o r  of 
infcmaation will so lndlcato by lnltlallng tho 1-r loft hand COCIU~ of 
tho Dlm Bad- oat a carQ. 

sary. pteparo a 5' x 8" y-latd DoMa cpr9. If an Acclllpll ated D 0 . 0 ~  
Tho Film Bad- Data car4 I s  giwn to tho Kardox sutlon who Will. If =os- 

&& uam proparod or prwlously lpalntalrnd on f ib,  tho porron making tho 
chock Will so lndlcato by lnltiallng tho 1-r cmtor of tho pllm Bad- 
Data Card . Tho A c e a t 4  m a -  carg I s  fllod by Task Unit and tho = 
Bad- ta Car4 I s  flld by badgo n-r ln tho rrorklng dock 

PILH RETURN 

1. 

2. 

3. 

F i l m  badg.s roturnd to Radsafo for pcocossing aco arrangod In asconding 
nwrlcal ordoc by procosslng section. grr Uwmrl cal ca cds wlth numbor8 
cortespondlng to thoso fllma aro r-od from tho f l l o  and placed In tho 
"klng processed' contalnor. This oporatlon should bo jointly porfomad by 
a lunkr of tho procosslng soctlon and a e r  of tho rocords soctlon 
(sw Itom 4. Film Urw). 

erocessed films and corrospondlng pnr uum rlcal Car* aro taxen to tho 
donsltolrtor for g- doso waluatlons. S l n ~ 0  tho donsltawtor and koy 
punch operato am a couplod unit. it I s  suggo6t.d that wbon a mmnkmr of tho 
proc.sslng soctlon oporatr tho densitator ho bo acc-1.d by [a p..- 

k r  of tho Rad8afo srCtIon3 or an appolntod altomato. 

Tho c0mplot.d (punch4 wlth g- doso and procosslng data) data appoarlng 
on tho IBn Numerical card lo trarmforred to tho ACC C a .  
aPter which t h o  both card. are roturnod to tholr r o s p c t l w  fi les (soo 
Item 5. Film 188110). 

* Fram Roforonco c.1.2. ~crofllm Roll I .  "Contlnontal and eaciric nistorical 
Rocordo. 1962." Indox 114. 
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APPENDIX B 
L I S T  OF CODES USED I N  THE DOMINIC 

FONSOLIDATE 0 L I S T  OF EXPOSURES 

3540 UBYLWRDW. ~ILVIP( BPRDI~S, 10 
3541 IRDC. JQWIKYNILLS. PA 
3542. w. laanIWCl'Cw, Dc 
3S43 NAWTA. m B B M I ,  CA 
3544. UES m, LOW B m ,  EA 

3546 LIS8 couBT%LLATI~. WT DIIIDO. CA 
1541 USS FSlQWIBR aU 211 

3 u 9  vsRDWAVI66 
3550. N h v a m .  -. EA 
3SSl -IV 113. LOLO B m .  CA 
3552. m. WIyFzow. Dc 
35539 OTF QIO. lasnnarm. Dc 
4001 HQ JTG 8.4,  IU- Am. UI 
4002 WS. HAXUKLL Am, N. 
4003 55 m. R a8uuI Am. U 
4004 1511 "Rh- 1vB. Q 
4005 44 ATB. "RhVIS Am. CA 

4007 22 SIJW BQ. lRBcn Am. CA 
4008 HQ. IE CLKLLAU A m .  CA 
4009 4392 SUPP SQ. Am, CA 

4011 552 SQ. IE CLELLAU API). CA 

4013 I901 aQ. TU&VIS AFB. CA 
4014 1155 m, IL: CLIILUW m. C% 
401s HQ. CMWI m, EA 
4016 1360 DHIIO'aQ, M. CA 
4017 4126 SUPP SQ, BIAWI Am. CA 

4019 W 902 99. (RIIcn APB. CA 
4020 I3 AWIS. TRAVm A@8. U, 
4021 !dQ 1 STWA-. VAWEWIIWO. CA 
4022 353s a, AP0. CA 

4024 414 w. OXWUD A W .  CA 
4025 HQ, WDarm A m ,  CA 
40M 9 WA W. IE CLgLLAN APB. CA 
4027 1352 - DD. uIoIoD(R HT A W ,  CA 
4028 HQ. IL: CLQUY A m .  CA 
4029 5 aS. TRAVIS APB. CA 
4030 IS01 oQ55. TRAVIS APB, CA 
4031 2223 IWSBOU. m m I A W .  CA 
4032 23 SQ. T R W I S  Am. a 
4033 1003 IC, NoB?ow 1vB. CA 
4034 146 m. VUI WYS. CA 

3545 WAWUSWCA mvp as ON 40 II 

3540 umavsra. PRB~ m. nI 

4006 114 ATL mvm M. Q 

4010 HQ is AF. mm~ we.. ca 

4 o i r  OQI n~ co. ~ u ~ m z a t m  Am. CA 

lola 552 m. IC CLKLLAN A=. CA 

4023 412s m. BEALE A m ,  CA 
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4035 146 A m ,  VAU Nvys. U 
4036 93 RIB. U a L B  Am. c1. 
4037 1511 018. -VIS A n .  
4038. 4126 W, B U L B  A n .  0 

4040 22 Coco SW2 SQ. lp.pol A m .  Q 
4041 4392 SURP SQ. A n .  U 
4042 6511 TSST ED. a CUTUO. cm 
4043 552 CUB. IC cL.LLuI m. U 
4044 4126 CSO. BQLg A m .  c1 
4045 D- llLD WIT. DpN.I. CU 
4046 1352 RDTO OP. COLD OR-. w 
4047 ItST. W 
4040 IQ, CGLa M, h 
4049 HQ. AFUl'C. CARE CUILvaBLL. h 
4050 6555 SP VC. P A T W 3 X  A n .  FL 
4051 1365 RDTO SQ. 0%- M. PL 

4053 0 SQ. U U  DILL Am. QL 
4054 WCG. -It4 A n .  h 
4055 1375 II MD C SQ. n AF%. GA 

4057 61 TCSr LCB. OL 
4050. 2000 cp.( SQ. ST- M. GA 
4059 1371 II MD C SQ. - AF%. GA 
4060 1376 CMOU. - Am. a 
4061 19 ARS, m 334 

4063 50 ATS. HI- Am. H I  
4064 6486 A W .  H r c R l l  M. H I  

4066 76 me I(- A m .  H I  

4039 3993 018. cnsnc M. cm 

4052. 4 YB w. m a  M. n. 

4056 no. n m. a 

4062 wmc w.  nrcmm M. HI 

4065 1502 A=, nzcunn M. HI 

4067 IQ 1502 AEQ. n- M. nr 
4068 a AST. HZCM A=. n1 
4069 IQ QXM. n- a n .  nr 
4070 -. n x u M  M. HI 
4071 1957 cam OD. n- M. HI 
4072 IQ. NATS. HICKM M. nr 

4074 4134 CUB. n 1 a m  M. HI 
4075 4606 c 5 ,  HICKM M. nr 
4016 MW wmai. HICIM M. nr 
4017 40 ATS. n- A m ,  HI 

4073 6486 WPQ SQ. H I C K M  AWS. nr 

4078 IQ. PCOR M. It 
4079 HQ A m .  M. I L  
4080 1405 m. - M. I L  
40L)l 3345 Lg;. - A R .  SL 
4002 1915 CDllll Sp. Buam HILL A m .  ILI 
4083 9 Dups SQ. HTN M. ID 
4084 10 CDlll SQ. M, IR 
4085' S I C K C .  Mm(i.. IR 
4086 3245 m )(uIIIcoII RS). 8.D.oIID. NA 
4081 I Q  A m ,  M. 10 
4088 IOOI mu. - am. m 
4009 1z9a ATS. amusus wm. m 
4090 1254 ATU, ANDRNB a n .  m 
4092 IQ. camxm a n .  A 
4093 117 -. -IwgQ( M, W 
4094 IQ. CDlDRL WS. 18 
4095 4347 CC'N IC Gown. A m .  IQ 

4096 343 IVS W. WLW. 

409B' 15 yBuK))(. O m T m  Am. N8 
409'1 56 HBDIUBI. SA-. nI 

4099 IQ. o e w n  ~ m ,  NE 
4100 3636 m, STSAD Am. NV 

4102 363s m. ST- Am. NV 
4101 HQ 3636. STSAD AFB. W 

4103 3636 II MD S W. STSAD Am. W 
4104 HQ, MELLIS Am. NV 
4105 3636 HULrSp. STEW AFB. W 
4106 3630 =I. STSAD APB. W 
4101 HQ, 1211 SQ. K I W  Am. MI 
4100 IQ. m n c .  I(- am. m 
4109 4900 cmmcu. K I W  am, MI 

4111 492s TST WCRTRFS. K I W  AFB, tm 
4110 aeZ SPT SQ. WALKER AFB, M 

4112 6 SS. UUKER APE, M 
4113 ARkc. RCSUELL. tm 
4114 1004 A m .  IRLPAK). M 
4115 6 B(J18 SQ. WALKKU Am, HI 

4117 30 ATS. IC WIRE Am. NJ 

4119 30 ATS, IC CVIRE AFB. NJ 
4120 1611 m. IC: WIRB A m .  WJ 
4121 1612 018. IC WIRE AW. WJ 
4122 4603 -. STWARD Am, NY 
4123 ASD. URIm PA- Am. 0 
4124 AS-. WIcIHt PATT- APB. 0 
4125 6 -. T m  AW. OK 
4126 IQ. TINKXR APB, OK 
4127 1816 A I g O N ,  AL- AFB. OK 
4120 057 llllD GP, EL- A m ,  OK 

4130 314 EMI). SWART APB. TN 
4131 HQ. SWART WB. TN 

4133 3276 SM SO. L1cI(wD Am, TX 
4134 HQ. SWDPAPD A m .  TX 
4135 96 BQCI UQ, D m  APB. TX 
4136 HQ. MUIW M. TX 
4137 9Q( 01 m. BRoo1(8 Am. TX 
4138 4130 SQ. B- A m .  TX 

4140 3511 N(. Am. TX 
4141 4671 DSm. HILL M. UT 
4142 191 ATS, SALT LhKE CIlY. UT 

4144 7 n. E AFB. LR 
4145 62 TCS. IC QDPD Am. UA 
4146 4 TCS, E CHOilD Am. LR 
4141 44 n. IC Q(0RD A m .  LR 
4140 43 m. LAIIWW A?B, LR 
4140 HQ, uw ui Am70. man-. Dc 
4150 HD. USW ARkc. yRBHI)I*FoN. Dc 
4151 6400 AEQ. AkU 105 
4152 HD. ZAWmLR A m .  A W  323 
41% 36 LRS. m 323 
4155 33 ARS. AkU 235 
4156 1962 colll SQ. APO 239 

4116 USA sten m, WITS B~UOB. m 

m i 8  10 ATS. IC WIRE am. NJ 

4129 4444 m. snau M. sc 

4132 3514 m. ruyxl~w am. TX 

4139 3700 L&. Am. TX 

4143 74 usmu. n I u  am. UT 
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J 
1 APPENDIX 8 

L I S T  OF CODES USED I N  THE D O M I N I C  
CONSOLIDATED LIST OF EXPOSURES 

1 

-4 

i! 

3540 usmamua, srLm smrws. IO 
3541 WhD2. J-ILLE. PA 
3542* Buv898. W4SHINZlWJ. DC 
3543 mwm. LouoBIuQ(. CA 
3544. us m. uy: B&kEn. CA 
354s B-TA WVY 85 D N  40 W 
3546 US8 mTKLlATIQI .  slul DIEW. CA 
3547 PIlOvTIKR AD 25 

3549 usuADBVY66  
3550' MAW-. m. CA 
3551 IU-N 113. Lcwi B-. CA 
3552. W. U A S H m .  Dc 
35539 om QD. YLBHxmTm. Dc 

4002 IWI. APB. AL 
4003 55 W, IC CLaWl APE. CA 
4004 1511 m. TRAVIS ARB. CA 
4005 44 ATS. TRAVI8 Aw. Q 
4004 114 A m ,  mVIa ME. CA 
4001 22 SUPP Sp. IRpc1( A@D. CA 

4009 4392 Bwp SQ. VMOWERG A€S, CA 
4010 rP 15 M. Am. CA 
4011 5S2 ASW Sp, IC CLKLLAN AVB. CA 
4012. OlDl K L E  CO. Am. CA 
4013 1901 SQ. TRAVIS AQB. CA 
4014 1155 W .  IC UKLWl  APB. CA 
4015 Ho. QdM APB. CA 
4016 
4011 4126 Bwp SQ. B W K  AFB, CA 

4019 HD Qw SP? SQ, MARCH Am. CA 
4020 13 AWS. TRAVIS Am. CA 
4021 IIQ I STRA-. WIBRILWC. CA 
4022 3535 -. WB. CA 
4023 4126 PIIS. B-8 A m .  CA 
4024 414 W. O a u R D  Am, CA 

3540 usmwm. mmra mmm. tu 

4001 m zm 0.4. nmmm m., M 

4008 m. 1c Am. CA 

1369 ---SQ. WlQ- APB. CA 

ioia 552 m. 11: u m . ~  A m .  a 

402s np. wmu am. CA 
4026 9 YR m c u  GP. IC u8tw Am, CA 

6020 Q, n uawl am. CA 
4027 1352 UUTO GP. LDMmvT Ul' A R .  CA 

4029 5 m, TRAVIS ME. CA 
4030 1SOJ oQ8. TUAVIB Am. CA 
4031 2223 IMSTRCU. U&RCH A m .  U 
4032 23 SQ. !?RAWS Am. CA 
4033 1003 ID. AQB. CA 
4034 146 -. VAN MIyb. CA 
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4035 146 ATU. V U l  LRIYS. U 
4036 93 m. USTLB am. ca 
4037 1511 u6. T R A m  A m .  ca 

4039 3993 om. cas- Am. u 
4040 2a RCQ sve sa. UARCH am. u 

4030* 4126 SU. SKUS A m .  CA 

4041 4392 gupP 4p. VNQ- M. U 
4042 6511 TCST W. EL C-. CA 
4043 552 u6. IC CLILLu( US. U 

4045 D B N I l l  W WIT. -. CO 
4046 1352 UQ?o 09. cou) SR-. CO 
4047 lU5pLIEw I#Iz. 0- CO 
4048 IQ. BOLN M. ?L 
4049 IQ, A=. U P . U U W K U U .  FL 
4050 6555 SQ IC. PATRICK M, h 

4052. 4 - W. .OLN M. h 
4053 8 W A  SQ. DILL VB. PL 
4054 m. liLN M. h 

4056 IQ. TURBiER M. Q 
4057 61 TCS. STEURT M. Q 

4059 1371 II M C SO. - M. a 
4060 1376 -. A m .  U 
4061 79 ABS. W 334 
4062 ACTU: EP, HICltul  191). H I  

4064 6486 A W .  H- M. H I  
4065 1'301 ATUS H- M. HI 
4066 76 ABS. H- M. H I  
4067 IQ 1502 me H I c K M  A n .  H I  
4060 8 AST. H I C R l l  M. H I  

4070 -. H T C R l l  A m .  H I  
4071 1951 CCiW W. H- M. HI 
4072 IQ. 101TB. H- M. HI 
4073 64- SUPP Sg. HIC- M. H I  
4074 4134 m. Hzw(111 M. H I  
4075 4686 CB. H- M. HI 

4077 40 ATS. HI- A m .  H I  
4070 IQ, 9co11 M. IL 
4079 IQ A m .  - M. TL 
4080 I405 - M. I L  

4002 1915 cpc( q. IuI)[.p HILL L... Ili 

4084 I 0  CQll Sg. M. K4 
4085' 1Iw YJIDEI. 41811IME. 101 
4086 3245 TG CLD. 8meollD. K4 

4044 4126 c90. nuat.= am. u 

4051 136s mwm sp. QLUDO M. n 

405s 13-15 II AMI c sp. MY.P am. Q 

4 0 s ~  2000 ma so. STNAUT am. Q 

4063 so ATS. n~cltu( A n .  HI 

4069 IQ -. H- am. HI 

4076 6486 -. H- am. HI 

4081 3345 m. aawm am, IL 

4003 9 SUPP sp. m K*P am. rn 

4087 IQ A=. - M. m 
4008 1001 m, uonsn am. m 
4069 1298 ATS. mnun M ,  m 
4000 1254 ATU. MEWS AR. m 

4093 117 ~CRBCOI. IWICH- am. 119 
4092 HQ, Am. IL) 

4094 kQ, COHIIR. A?B. 119 
4095 4347 Ccnr IC: coulh A m .  1(8 
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4096 343 PTR CP. WLWlW. M 
4097 56 -EM. (uyyBI(. UI 
4098. 15 -. OLXSTSI) A m .  NE 

4100 3636 R(s. STEAD M, W 
4101 HQ 3636. STEAD Aw. W 
4102 3635 RU. STEAD Am, W 
4103 3636 U M 8 Dp. STEAD Am. W 
4104 IQ. NULLIS Am, W 
4105 3636 HELIBq. 8- AW. W 
4106 3638 FT8 HKLI. STEAD MB. W 

4099 HQ. OFWIT A m .  NE 

4107 m. i z i i  TUUT SQ. KI- Am. M 
4108 no. A=. KI- m, tm 
4109 4900 CAMtW. K I W  MB. M 
4110 SFT SQ, WALKER A m .  H1 
4111 4925 TST DKRTUTE. KI- Aw. M 
4112 6 SS. UALKEU Am. H1 

4114 1094 A=. M 
411s 6 4p. UALKER Aw. M 

4117 30 ATB. IE OUIEE Aw. NJ 

4113 AFM. EOSYBLL. m 

4116 USA 911tu re. WITE sums, m 

4118 18 ATS. IE WIRS Am, NJ 
4119 30 ATS. IC: QUIRE Am. tu 
4120 1611 m. IC: WIRS Am. H1 
4121 1612 011). IE OUIRE Aw. H1 
4121 4603 m. STEWARD MB. WP 
4123 ASD. WIDM PA=- MB. 0 
4124 AS-. WRIGWF PAT?- ALa. 0 

4126 IQ. T- M. OK 
4127 1816 A I B D N .  ALTW m. OK 
4128 857 llllD W. CL- Am, OK 
4129 4444 W. SHAU Am, Bc 

4131 IQ. 8- M. TN 
4132 3514 m. BupotPH M. TX 
4133 3276 En SQ. AFB, TX 
4134 HQ. SwPDulaD ARB. TX 

4138 IQ. AMAIIILLO Am. TX 

4130 4130 90. B e  Am. TX 

4125 6 immx~. T- Am. OK 

4130 314 cana. smnm Am. m 

4135 w n a e  m. DYBIU) m. TX 

4137 s a  OF maam. BROO~OB am. TX 

4139 3700 AS. LWXLAUI Am, TX 
4140 3511 NI. rmca.cw Am. TX 
4141 4677 DSQ1. HILL M. UT 
4142 191 ATS. SALT UM CITY, VT 
4143 74 YBROW. HILL A m .  UT 
4144 7 TCS, IC - Am. WA 

4146 4 m, IE QDRD m, YA 
4141 44 TCS. IC Am. UA 
4140 43 ABS. URBOW W B .  WA 
4149 IQ. U8W 13: AlWO. M-, DC 
4150 IQ, IJSU -, WASH-. DC 
4151 6488 ABD. AR) 105 
4152 IQ. TACHIKWA Am. A W  323 
4154 36 ABS. W 323 
4155 33 ABS, W 235 
4156 1962 COIcl SQ. 190 239 

4145 62 m. IC clcoa~ Am. YA 



I 

I 

I 
I 

I 
1 
1 
I 
I 
ID 
3 
I 
1 
1 
1 
1 
3 
1 
4 
1 

Dc 

4172 
4173 
4174 
4175 
4176 
4117 
4178 
.I79 

4515 
4516 
4517 
4510 
4519 
4510 
4521 
4.522 
4523 
4524 
4525 
4526 
4527 
4528 
4529 

2040 2 cpll SQ. K I R I L I W  M. M 
2127 CQIl SQ. Am 328 
2127 1 coI+1 Op. APD 994 
825 0- SQ. LIlTLKROCK 118. AR 
6 UZ. WALKRR A m .  HI 

1962 ccI+I !3Q. IR) 239 
1955 ODlll SQ. Am 929 
1956 cpll SQ. Am 925 
2132 SQ. Am 323 
1918 Op, Sxm A m .  ZL 
46 cpll SQ. SAtt-l M, L A  
1953 toll SQ. Am 919 
4648 SUPP SQ. A m .  AI. 
688 X U  So. -1LLO. R 

in cam SQ. UISS- am. MA 

4530 
4531 
4532 
4538 
4534 
4535. 
4536 
4s37 
4S38 
4539 
4540 
4541 
4542 
4543 
4544 
4545 93 c89. CASTLE Am. CA 
4-6 4141 STRAT Ki. DUBDOY. N'C 
4547 2875 OaBIA SQ. APO 323 

4549 2146 5 CaAl QP. ADO 64 
4550. 654 RADAR Sp, BRUQVICK. llB 
4551 6846 W R P  SI). HICXAU AFB. HI 

4 ~ 8  30 am SQ. a m  AW, MS 

45524 
4553 
4554 
4555 
45% 
IS57 
45% 
4559 

TW 4560 
4561 
4562 
4%3 
4564 
4565 
4566 
4567 

4569 
4570 
4571 
4572 
4573 
4514 
4575 
4576 
4577 
4570 
4579 
4580 
4M1 
4582 
4583 
4504 
4505 
4506 
4587 
4588 
4-9 

~ 

2029 - E o .  ElLwRRFn Am. SO 
ASD. VPIGHT RA&PSOW AFB, OH 
1951 cau Dp. Am 953 
1909 cpll SQ. AWEEUB WE. 10 
4170 SPT 30. Am. La 

762 - 80, RQCXVILLE ME. IW 
6005 ATP O W .  APO 953 
DKT 1 PAC. AFB. HI 
w. IlRInmHm m. llT 
4 ABS. JcIoLsgl Am. 
2069 EWB SR. Kycrm Am. U 
1952 Con Dp. APO 953 
2040 colll SQ. KIRTLU@ A W .  M 
2152 W. APO 235 
2867 CMIA ap. K: C L B t W I  Am. cn 
2146 4 CQIl SQ. APO 78 
tQ, vammmsw Am. CA 
PIC WIA m. Am 915 
6488 LBOOW. 105 
1502 2 A N .  AIW 105 
1958 W. ADO 324 
6 -. TIWCER Am. OK 
3245 ABYI. W-. 101 
6102 ABW. AW 994 
1901 m SQ. mvm A m ,  a 
2165 CUN SQ. ADO 63 
3764 X I 4  SQ. SnaPPWD AFB. TX 
6510 mw. 8cIRRDs Am. cn 
6486 H I C M l  m. Hf 
909 SQ. OI(w0I 
1502 W. HICCIRII Am. H I  
15 -. luxyIILL Am. AL 
818 ORB sp. LrHmLll AFB, NS 
763 RADAR SO. MIkolu FALI5. NY 
42 =. L O R I S  A m ,  ME 
2016 colcl SQ. - APS. DB 
HD A n .  SI- CITY, IA 

24 MII(IU. n r u  m. ur 
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1 
J 
1 

4112 W .  ITIXIKE A W .  JAPW 
4713' U P B .  LI 

4715 HD. RICHARE3 G-UW A m .  NO 
4716. HQ. LI'ITLBROCK APB. AR 
8000 W .  JTF 8. BARTOW HALL, UASH:STON. CC 
8001 VIPs 
8002 UNIT= KI- 
8004 W .  DASA. UASHrNDTON. Dc 
8005 mws. WImTW. a 
8006 FLLl CQO. MSA, W I L  BASE. M 
8007 Ho. AI'S=. K I I I R I K )  A W .  N? 
8008 mrr. SAt01* BASE. N? 
8009 os0 ARPA. PENTAGON. kXSHIff iTON. Dc 
8010' CCS M. W I N D T O N .  CC 
8110 LOS A- 
8120 LRL 
8130 fCUKT DASA 
8140 SAMIL 
81% SSD 
8160 g;L(i 

8200 USA Qac R M L  WIT, DUWAY. UT 
8201 HQ. USA -. FT IE CLELWN. AL 
8202 OSWRDL. R -0 NJ 
8203 491 E?4G to FC. FT BUWIR. M 

8205 USA TRIPLIIR GKN HOOP. A m  458 
8206 524 NP CO. IR) 958 
8207. 4 NP CO. A -. M 
8208 us* DISMLL CLINIC. A m  957 

8210 25 AVN CO.. 190 25 
8211 81 - CO. Am 25 
8212 HAU ARNY AIU- EX, A m  958 
8213. DST 6 USLU. R LUVBWWRTH. KS 
8214 UNITQ SERVICB ORD*III2ATION 
8215 ST-. A R I  958 
8216 uy51. R 0-ICK. 10 
8217 125 SIC Bw. AVO 25 
8218 27 SNQ E. )90 25 
8219 USA123 -ID10 01 f4WTERRIFI. U 
8220 HAfLPXN GKN HOSP. T m .  UA 
8221 HQ. CO JCA. R RIlCHZE. 10 
8222 NIL D I 9 8  OFF. CMQ LW 343 
8223 VSIO. R SHAffER). LR) HAWAII 
8224 vs1G. m F I S L D  BKS. A m  25 

8226 USIO. RL-IS, 
8227 WYTE LuMEi NI98ILK M S .  NR 
8228 USAH, R om. u 
8229 US-.. ARL-. M 
8230 MLSCC. R DE?RICX. Ip 

8231 USA DATA ANLYSIS W. UASHILE1FoH. DC 

8233 HQ. USAIlC?. FT BEWING. OL 
8234 106 O W  -Pa EL PLSO. TK 
8235 UAL'SEU RBm GKN XSP. ~ X N o 1 o N .  Dc 
8236 HQ. VSUIPAC. FC WAFP.R. H I  
8237* 545 lluJ18 DKT, LR) 25 
8238 595 SIC CO. R IIDHIOVM. NJ 

4714. no. TYUDALL am. QL 

8204- m. VSIRJ. am 34 

8209 HQ. 14 rwc. LR) 25 

822s m 6 USA. mssmro. u 

8232 2 mc m. PT BeLvum. VI 
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11239 - FS. AeO 67 

0241 519 KNC DET. R BSLVOIU. VA 
8242 RIGS. R. OoRDoW. GA 
8243. 922 TP&B CO. A P 3  25 
8244 51 SIC BN. A m  358 
8245. 25 118, BN. 25 
8246 43 MtD GP. R LEUIS. U& 
8247 HQ 4 USA. R SAM -¶'ON. TX 
8248 HQ. USARPAU. Am 25 
8249 OEUm. R B6LVOIR. VX 
8250 Ws R BLISS. TX 
8251 us1c. PT -19. y1 

8252 UQ. 4 TK; R B m .  FT DIX. W 
8253 725 CUO BN, APO 25 
8254 STR. R QORDCU. GA 
8255 52 ARTY. RSLISS.  TX 
82S4 Ho. IRAllSLm. RBDBTOE(B. AL 
8257 USA PIL CENTER. 
8258 200 ORD DET. R BLISS. TX 
8259 901 CIC DET. SLEDIA = E .  PI1 
8260 Hp. 5 Tffi RFST. R DIX. kkJ 
8261 291 CO. U-TONB ARS. AL 
8262 HQ. PICTINNY ARSBRL. W 
8263 TAOSUSA. R B W U I I N  K u u l m .  11 
8264 VSMCC. yAsH?ACTW, Dc 
8265 w. R BIUOG. SC 
8266 WAC. APD 105 
8267 USARJ 
8268 01- M TKPNIML. CA 
8269 W. R BKLUXU. VA 
8270 tBWCC. R IpblsR. VA 
8271 3 R m .  A m  25 
8272 HQ, R. DIX. UJ 
8273 2 An. BN. R BLISS. ?X 
8214 65 BND Bw. A R I  25 
8275 USCC. USST =It??. M 
8276 SUO lRIu CIM. A m  958 
8277 STAW W PAC. R SILL, 011 
8278 HQ, SPTRPS. PT-. W 
8279c-FAC CO. R DIX.  kkJ 

8281 1 TQM3 RSCT. R J A C W .  SC 
8282 29 Bw. R BaLVOIR. VA 
8283 151 8130 Dp. R BwpJIffi. GA 
8284 LESASRPA. R m. tU 
8285 W ,  S U P I A  BASK. M4 

8287 999 SIC 00. OK- 
8- HQ. KILLBKW BASE. TX 
8289 OIlD DEP. WmW. CO 
8290 HQ 3 USA. R IIC PUEROONr. 01 
8291 999 SIC SPT GO. ARO 25 
8292 20 ARTY. Am 24 
8300 -Bns, lC 8 .3  
8301 MB 1 DIVISION. DKT Z 
8302 Lcv DIVISIOW 13. DKT 8 
8303 USNS P W  P J T AK 250 
8304 JTlI 8.3.9.7 
8305 USS ARS 39 

8240 us1 CXAPLAIN an. R m e .  nu 

8280 -HQ 82 m DN.  FT BRADC. m 

028s IQ, mmem px: m. 10 



4612 
4613 
4614 
4615 
4616 
4617 
4618 
4619 
4620 
4621 
4622 
4623 
4624 
4625 
4626 
4627 
4629 
4629 
4630* 
4631 
4632 
4633 
4634 
4635 
4636 
4637 
4638 
4639 
4640 
464 I 
4642 
4643 
4644 
4645. 



8306 Lc)9 HALSF -.I. DD 686 

8308 A I S  1 USN#S QJRO(M0. c1 
8309 U3S U B I L O O  LSU 16 
8310 USS -LL W 616 
8311 U3S -1Iw1.A A 0  I48 
8312 W 812 
8313 US -1 ATF 10s 
8314 US WDirPaw 9ovIQ A W  1 
831s U3S MI- ATP 98 
8316 USS YOR- CV8 10 
8311 v8s SIOVX ATTI 75 

-_ 
8301 uss e x a  ATF 101 

8318 VJS rzxmumca ss 394 
8319 095 ICULA LTI 106 
8320 VAP 62 DB? 35 
8321 USS CREE ATF 84 
8322 VR 46 -19 

8324 WTRDYUR SWW 1 
8325 USS FOLK couwrY LST 1084 

8321 vs)rs ALK- T ADG 81 
83211 USS JBDQQ couwlr 

8330 NRDL A E 2  

8323 uss w m . L  00 845 

8326 v99 p v d  C D U L ~  LST 11116 

8329 vswo~ WITE ou( SLM SPUGU Io 

8331 uss PI- s UD.R~OU m 7 w  
8332 uss HDPEUELL m 681 
8333 u59 AIS- m 826 
8334 U S  k Qps PIou.ER Oas 31 
833s us?J UbUR IIIY: 290 
8336 VLP 38 331 
8331 U S  M J m  LFW 2 
8338 us?J SNWEl. N lDDRR DO 141 
8339 rBJ -It W 731 
8340 rBJ BRUSH Do 145 
8341 vs9 PpPlTol W l9S 
8341 Cn- AD 30 
8343 us8 RARJGI L9D 22 
8344 US AUURIUU m f N B R  
8345 US KUSSAYARPA 10 14s 
8346. Jn 8.3.1.2 
8341 8.3.9.6 
8348 USS QIWM DER 328 
8349 L5S TAKmm ATF 113 
83SO VSS RELIIHKFI ARS 42 
8331 U9S TOLOVIW 
8352 USS M E R  DW 334 
8353 v58 scwmmta m 743 
8354 USS S)(oIE*ltSH CUWW L9T 1126 
8355 cR9 ImWTICKLW LSU 35 
8356 US3 uuepte ARS 7 
83Sl USS WYALTI 180 451 
83S8 USS K4TACD ATF 86 
8359 US3 OAK HILL LSU 1 

8361 co(+DIwDIIR FLEET AIR 2 
8362 CiU 8.3.9 
8363 Lws L I P M  ATP 8S 
8364 W 364 
83n5 W 28 NAVY 14 

8360 uss m ~ u l w ~ l  DDE 450 

8366 USS JUQd S. IC CAIN DL 3 
8361 SQLW PACIFIC N W Y  14 
8368 USS TAUAKOUI ATP 114 
8349 US9 WDRBUL SB 480 
8370 US9 YaypI.t. DER 322 
8311 U9S FALOM DBB 324 
8312 U9S CHI- A W  83 

8314 WS CnIpoU AD 63 
1137s VJS PIITWCKTCU LPH 5 

8377. VP 11 
8318 LRB -Two DER 388 
8319 USS HIXHITI ATQ 103 
8380 HARRIS CTY LST 822 
8381 v95 SIeBGUARD 
8382 Fl' BlRRoy TAKD 1 
8383 mPm1oVs ma 499 
8384 lDlcuiB 180 433 
838s QUWIQY 180 446 

8381 - CTY LST 824 
8388. us)(s SmawmLR 
83899 tmN8 LUG VIBY 
8390 QQO OFF W Q 
8391 U S  WALKER a l l  PFO. S FRAN. CA 
8392 -1A YTR 162 
8393 USS -KI ATP 96 
8394 us)(s uAuxTRIu(BR 
8395 W 6 
8396 vs9 WRKS m 783 
8391. U S 8  OlUBP 
8398. USB JUNK- 
8.399. USS - 
as90 SCaIPPs 
8S91. UFSTKnN -IC. m Lmmflo .  a 
8S92. UI7STIwoKusE 
8S93* U N m I f p  OF UAWRIFION 
8S94. PAlUII)J1 OP -SAL QISHBRrBB. HI 
8600 u)IuII STA. JotglsloN ISLAW 
8601 PRO ARRUWWSNIC. NWFTXT E-. CA 

8603 CUBIC U X P ,  SAW DIEGO. CA 
8604' KI-. W 
060s ma. UtEEWmm. 9c 
8606 fFM. m w W .  K I  

8608 Ru WRP, cnBRRmT1.L. NJ 
8609 PgD EL= CORP. PT MIwImE. CA 
8610 RELL TKL LAB. NJ 

8612 VI- U X P .  MINNEAPOLIS. M 
8813 SYLVMIIA CORP. BUQFAW. MI! 
8614 BBIDIX -10. BALTIICWIE. Io 
8615 R O X S T C i M .  W -1.85. CA 

S611* T H DAW= W, m L U L U .  HI 
8618 CQLLIa IUOIO. DLl.LhS. TX 
8619 U S CVSTCZB. HoN0LUI.U. H I  

a373 ms gylw m 782 

83-16 u s  w m r T  m i  LST 1146 

8386 TA- DD 468 

a500 rn- e - 
8602 IYXI: ACR w. MA IIowrca. CA 

8601 GSU SLBE CD. mrwm.pHra. PI 

ESII nx'uy) ISLE. NIAM. yt 

8616 AC S P ~ K  FWG, NILWAVM~. ur 
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APPENDIX C 

TERMS. ABBREVIATIONS. ACRONYMS. AND U N I T S  

Many oE the dmfinltiona in this glossary relating to nuclear d w i e  
radiation phe-na have b u n  quoted or extracted from -c 0 1 
warn- (3rd edition). S. Glwtono and P.J. Dolan. 1977. 

w. Ant i -A i rcraf t  Art i l lery and b i d e d  Miss i le  

MCS. Airways and A i r  C m i c a t i o n  Service ( A i r  
X P C P  ). 

allowable dose. See R E  and WL. 

a1 ha emitter. A radionucl ide that undergces 
*on by alpha-part ic le mission. 

Center, F t .  Bliss, Texas (Amy).  

. -. -- , . 
a1 ha a r t i c l e .  A charged p a r t i c l e  a i t t e d  spon- 

e laants .  It i s  ident ica l  wi th a helium nucle- - ACC. Amy Chemical Center, Edgnood Arsenal. us, having a mass of 4 units and an e l e c t r i c  
Maryland. charge of 2 posi t ive units. See also radio- 

- MU. Administrat ive Area Unit (Atmy). * taneous y rom the nuclei of sme radioactive 

actf"1tV. 
acce le rmte r .  An instrument for  de ten in ing  the 

accelerat ion of the system with *hich it moves. 

- AD. Destmyer tender (Navy). 

- AEC. A tmfc  Energy Camission. Uashington, O.C. 
Independent agency of the Federal governnsnt 
with statutory responsib i l i t ies  for a t m i c  en- 
ergy matters. Na longer extsts; i t s  functions 
have been assumed by the Department of Energy 
and the Nuclear Regulatory Conissfon. 

- AF. Store ship (Navy); also A i r  Force. 

- AFB. A i r  Force Base. 

AFX. A i r  Force Cabridge Research Center. 

- AFDL. SlMll f l oa t i ng  dry dock. 

_. -. . . .- 

aloha rays. A stream of alpha part ic les.  Loosely, 

- MU. Airman; en l is ted A i r  Force personnel. 

- AIS. Amy Map Service, Yashington. O.C. 

AWPDR-39. An ton-ch-r-type survey neter; t h i s  
was the standard radsafe meter. Others in  use 
included tk Navy version. the AN/PoR-TlB, the 
AN/PC%l8A and -188, and lcuer range 6eiger- 
W c l l e r  instruments (ANWIPOR-27. k k m n  PPI-5. 
and Nuclear Corporation 2610). Otner radiac de- 
vices were also used. 

a synonjm for alpha part ic les.  

- CO. Oiler (Navy). 

- Am. A i r  Operations Center .  

- AJX. 6asoline tanker. WSUC. A i r  Force Special Ucapons Center, K i r t l and  

AFSUP. Armed Forces Special Ueapons Project. 

- A6C. Anphibiws force flagship; l a te r  LCC. 

airburst. The detonation of a nuclear device in 
m r  a t  a height such t h a t  the expanding Ap6. Bberdeen Proving Ground. Maryland. 

f i r e b a l l  does not touch the Ear th 's  surface 
*hen the luminosity (m iss ion  of l i g h t )  i s  a t  w. A l l i e d  Research Associates, Boston. Massa- 
a maxirun. chusetts. 

arnin . The changing of a nuclear device frm a -d condit ion ( tha t  is, a condit ion i n  With 
it cannot be accidentally detonated) t o  a state 
of reatlineS5 for detonation. 

m, N a  Mxico. - AP. Transport ship. 

WO. A m y  Post Wfice.  

- APO. High-speed transport ship. 

7 - 

a i r  p a r t i c l e  t ra jectory.  The direct ion,  veloci ty.  
and rate of descent of windblom radioactive 
part ic les.  

- AK. cargo ship. 

- AKA. Attack cargo ship; l a t e r  LKA, 
- ARS. Salvage ship (Navy). 

- ARS. A i r  Rescue Service ( A i r  Force). 
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ARSO BuShlps 

- MSO. Salvage l i f t i n g  ship. 

- A%. Army Security Agency. 

- ITA. Auxi l iary  ocean tug. 

- ATF. Fleet ocean tug. 

a t o l l .  A r i n g  of coral reefs, usual ly with small 
T e t s ,  that  surrwnds a lagoon. Most are iso- 

lated reefs r i s i n g  frm the deep sea that have 
b u i l t  up on submerged volcanoes. They vary con- 
siderably i n  size; the largest a to l l ,  Kwajalein 
i n  the Marshall Islands, has an i m g u l a r  shape 
that extends for e4 miles (135 !an). See also 
coral reef. 

atomic bcnb (a weapon . A term sanetimes applied 
t o  a nuclear weapon'utilizing f iss ion energy 
only. See also fission, nuclear device. 

atomic explosion. See nuclear explosion. 

attenuation. The process by which rad iat ion i s  
reduced h i n tens i t y  when passing through sane 
m a t e r l a l .  It i s  due to absorption or scatter ing 
o r  both, but it excludes the decrease o f  inten: 
s i ty  wi th distance froa the swrce (inverse 
square l a w ! .  which sce. 

z. Army Unit. 

- AV. Seaplane tender. 

AVR. Aircraf t  rescue vessel. 

- Ry. D l s t i l l i n g  ship. 

- 8-29. A 4-engine, propeller-driven b c A a  devel- 
oped by Boeing. used for weather reconnais- 
sance, cloud tracking. aerial s w l i n g  and 
photography. and aer ia l  re fue l ing a t  the PP6. 
These versions designated RB-29, YB-29, and 

- 6-36. A long-range. strategic b o l b u  p o m c d  by 
s i x  pusher propeller engines, supplarnted by 
four j e t  engines. Developed by Conrolldated 
Aircraft.  Used as the subject a f  effects ex- 
periments and- as a s q l e r  con tm l le r  a i r c ra f t .  
Also designated FB-36. RB-36. and YE-36. 

- 8-47. A 6 - je teng ine  b m e r  w i t h  sweptback wings 
and a d o u b l e 4 t e l  b icycle landing gear, de- 
veloped by Boeing. Used as the subject o f  ef-  
fects experiments. 

some features l i k e  those o f  the 8-29, but hav- 
ing a t a l l e r  t a i l  f i n  and larger engines and 
nacelles. 

8-57. U.S. version of English E lec t r i c  Canberra 
-666~ used as cloud smpl lng a i r c ra f t .  

backaround radiat ion. The radiat ion o f  man's nat- 
u ra l  environmnt, consisting of that  which 
canes f a n  cosmic rays and fm the natura l ly  
radioactive elements of the Earth, including 

- 

KB-29. 

- 6-50. A 4engine boabu developed by Bming. uith 

tha t  frm n i t h i n  man's body. The term may also 
mean rad iat ion extraneous t o  an experiment. 

base sur e. n e  par t icu la te dust cloud that  r o l l s  + out ran the b o t t m  of the cloud co lum pro- 
duced by the detonation of a nuclear device. 
F a  underwater bursts, the base surge I s  a 
cloud of water droplets, and the f lowing prop- 
e r t i es  are those o f  a hornogenmus l iqu id .  

bathythennqraph. A device for  obtaining a record 
of temerature w l t h  depth I n  the upper 1.m 
feet (300 meters) o f  the ocean. fm a ship 
underway. 

L 

becsuerel (Ea'. See cur ie  ( t i ) .  

beta burns. Beta par t ic les that  come in to  contact 

tire can cause a form of rad iat lon i n ju ry  some- 
t ines referred t o  as "beta burn: In an area 
of extensive ear ly  fa l l ou t ,  the whole surface 
of the body may be exposed t o  beta pnrt!cles. 

wi th the skin and m a i n  for an appreciable Y 

beta en i t t e r .  A radionucl ide that disintegrates 
by beta p n r t i c l e  emission. A l l  beta-active 
e l a n n t s  ex is t ing i n  nature expel negative 
part ic les.  i.e., electrons or, more exactly, 
negatrons. Beta-emitting par t ic les are harmful 
if Inhaled or ingested. 

beta p a r t i c l e  (ray , A charged p a r t i c l e  o f  very 
w 1 1  mass m i t t k d  spontaneously frm the nu- 
c l e i  of cer ta in  radioactive e l k n t s .  Most (if 
not a l l )  of the d i rec t  f fsslon products emi t  
(negative) beta part ic les.  Physically, the beta 
p a r t i c l e  i s  ident ica l  t o  an electron moving a t  
high veloci ty.  

A device that measures bab y i e l d  
-l ight generated by the explosion. 

blast. The detonation of a nuclear device. l i k e  
detonation o f  a high explosive such as TM, 

resul ts  i n  the sudden formation of a pressure 
or shock wave. ca l led a b last  wave i n  the a i r  
and a shock wave *hen the m r g y  i s  laparted 
to w a t u  or earth. - 

b las t  wave. An a i r  p l s e  i n  which the pressure 
increases sharply a t  the f ront acconpanied by 
winds propagated frm an explosion. 

b last  feld. That por t ion of the t o t a l  energy o f  + a nuc ear explosion that  manifests i t s e l f  as 
b last  and shock waves. 

hoab debris. See weapon debris. 

BRL. B a l l i s t i c  Research Laboratories. Bberdeen 
T r o v i n g  Ground. Maryland (Army). 

- BuMed. 

burst. Explosion; o r  detonation. See also a i r -  
burst, high-al t i tude burst. surface burst. 

BuShlps. Bureau of Ships (Navy). 

Bureau of Medicine and Surgery (Navy]. 
- 
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c-17 

- C-47. A twin-engine transport a i r c r a f t  manufac- 
tured by Douglas A i r c r a f t  Conpany ( A i r  Force 
version of the DC-3). - C-54. A 4-engine m i l i t a r y  cargo and personnel 
transport manufactured by Douglas Ai rcraf t  
Conpany ( A i r  Force version of the DC-4). 

cab. The shel ter  that  covers a nuclear device 
a c i n g  prepared f o r  test. May be located on a 

tower, on the Earth's surface. or on a barge. 

Canberra. An RAF twin-turbojet. all-weather. 
m a l  bmber developed by English Electric. 

Also b u i l t  i n  the United S ta tes  and used by 
the A i r  Force as the 8-57. 

cathode-ra tube. A vacuum tube i n  which cathode + rays e ectrons) are beard upon a fluorescent 
screen t o  produce a luminous image. The charac- 
te r  o f  t h i s  image is related tn, and control led 
by, one or mre e lec t r i ca l  signals applied to 
the cathode-ray beam as input infornation. The 
tubes are used i n  measuring instruments such 
as oscilloscopes and in radar and te lev is ion 
displays. 

cave. A heavi ly shielded enclosure in which ra- 
T o a c t i v e  m a t e r i a l s  can be r n n t e l y  nanlpulated 

- COC. 

C i .  C. Abbreviation for curie. which see. C i  is 
p r e f e r r e d  now but  c was the abbreviation used 

t o  avoid rad iat ion exposure of personnel. 

Center f o r  Disease Control. 

i n  the 1960s. 

- C I C .  Counter-Intelligence Corps ( A n y ) .  
Cmbat ln te l l igence Corps (Navy). 

- CIHCPAC. Cmander i n  Chief of the Pacific. 

CJTF 8. Connander. Jo in t  Task Force 8. - 
closed area. The land areas of B i k i n i  and E n m -  

tak and the w a t e r  areas wi th in  3 m i l e s  o f  thcn 
that the United States closed tn unauthorized 
persons. 

cloud chamber effect. See Yilson cloud. 

cloud c o y m i  (YzIL. The v i s i b l e  column of 
weapon ebr s a possibly dust o r  water dmp- 
l e t s )  extending upward from the point  of a nu- 
clear burst. 

cloud phenonena. See f a l l ou t .  f i r eba l l ,  radio- 
act ive cloud. 

- CHO. 

collimate. To a l ign nuclear *capon radiant wt- 
puts wi th in  an assigned so l id  angle through 
the use of baff les i n  o r d a  t o  enhance measure- 
ments. 

Chief o f  Naval Operations. 

- Co. Chemical smol  f o r  cobalt. 
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cobalt. Meta l l ic  elanent with radionucl ide 6oCo 
ured as ca l i b ra t i on  source f o r  gama inst ru-  

ConAirPac Cmnander Naval A i r  Force Pac i f i c  

ments. 

(navy).. 

CanServPac. Canander Service Forces Paci f ic  
0. 
Condition 'Purple'. See Purple conditions. 

Consolidated L is t .  Consolidated L f s t  o f  Radio- 
lwical Exposures. The l i s t  that  covers af1 
recorded i ndividual radiological  exposures for 
j o i n t  task force part icipants. 

contmination. The deposit o f  radioact ive ma- 
t e r i a l  on the surfaces of structures, areas. 
objects, and personnel fo l lowing a nuclear 
detonation. T h i s  na te r ia l  general ly consists 
of f a l l ou t  I n  which f iss ion products and other 
device debris have k c m e  incorporated wi th  
par t ic les of dust. vaporized cmponents o f  
device platforns, etc. Contamination can also 
ar ise frw the rad ioac t i v i t y  induced i n  cer- 
t a i n  SubStMCes by the action of neutrons from 
a nuclear explosion. See also decontamination. 
fa l lout .  weapon debris. 

coracle. A mall c i r cu la r  c r a f t  that  uas moored 
a n d i n s t r u c n t e d  to measure gama radiat ion 

from the underwater shot, MOROFISH. 

coral  reef. A coqlex ecological association of 
bottom-l iving and attached shelled marim ani- 
mal f o s s i l s  t ha t  forn f r inging reefs. barr ier  
reefs, and atolls. The lagoons of barr ier  reefs 
and a t o l l s  are important places for the depo- 
s i t i o n  of f ine-gra imd c a l c i u  carbonate mud. 

CPII. Counts per minute, a measure of radioactive - 
material  d is integrat ion.  

crater. The depression formed i n  the surface of 
-Earth by a surface or undergrcund explo- 

sion. Crater formation can occur by vapm-iza- 
t ion of the surface material, by the scouring 
e f fec t  Of airblast; by throwout o f  disturbed 
material. or by subsidence. 

- CRL. Chanical Research Laboratory (Army). 

- Cs. Chemical synbol for  cesium. 

- C/S. Chief of Staff. 

z. Connander. Task Group. 

. A u n i t  of rad ioact iv i ty ;  it is the 
of a quant i ty of any radioactive 

i n  which 3.700 x 1010 (37 b i l l i o n )  
nuclear dis integrat ions occur per second (ap- 
proximately the rad ioac t i v i t y  of 1 g r a  o f  
radium). The gama cur ie  is sanetimes defined 
correspondingly as the a c t i v i t y  of material i n  
which t h i s  nunber of gmna-ray photons is mit- 
ted per second. This u n i t  i s  being replaced by 



c u t 1 0  p l a  dynamic p r e s s u r e  

the becqueml (Bq), h i c h  i s  equal to one dis- 
integrat ion per second. 

cu t i e  pie. The CP-3W portable beta-gama survey 
meter using an ionizat ion chanber as the de- 
tector volume to masure rad iat ion exposure. 
Usually used a t  higher radiation levels f o r  
both detecting and measuring ioniz ing radia- 
tion. A removable d - c a p  acts  as a shield f o r  
the detector, a l l w i n g  the instrunant t o  indi-  
cate conbined beta and aama rad iat ion *ha -- ~ 

the cap i s  r m o v ~ d .  or gama radiat ion oniy 
when the cap i s  i n  place.  

- CVE. Escort a i r c r a f t  carr ier .  

- CU net. Carr ier  wave network. An organization of 
stat ions capable o f  d i rec t  radio cnnunicat ions 
on a c m m n  channel or frequency. 

dan buo . A f loat ing m o r a r y  marker buoy such 
as on: used in  minesmping and antisubmarine 
warfare operations. 

D-da . The te rn  used to designate the unnamed 

r u l e  applies ta H-hour. Time i n  plans i s  i nd i -  
catad by a l e t t e r  which s h w s  the u n i t  o f  time 
enployed i n  figures, w i t h  a minus or plus sign 
to indicate the amount af t ime before or after 
the reference went. e.g., D+? means 7 days 
a f t e r  0-day, H+2 mans 2 hours a f t e r  H-hour. 

ay ay on which a tes t  takes place. The equivalent 

- ODE. Escort destroyer. 

- DE. Destroyer escort. 

debris (radioact ivel .  See weapon debris. 

decay (radioact ive . The decrease i n  a c t i v l t y  of  
any radioactive ‘material with the passage of 
tire due to the spontaneous m i s s i o n  f r a  the 
atomic nuclei of e i ther  alpha or beta p a r t l -  
cles, sanetimes accnpanied by gama radiat ion. 
or by gama photons alone. Every decay process 
has a def in i te  ha l f - l i f e .  

decontamination. The reduction or remva l  of con- 
taminating rad loac t lw  material frm a struc- 
ture, area, object. or person. Daontanfnation 
may be accagl ished by (1) t reat ing the sur- 
face to m o v e  or decrease the contmination; 
( 2 )  l e t t i n g  the material stand so that  the r a -  
d i o a c t i v i t y  i s  decreased as a resu l t  a t  natural  
decay; and (3) covering the contamination i n  
order to attenuate the Fadiation emitted. 

- device. Nuclear f i ss ion  and fusim materials, 
together with the i r  arming. fuzing, f i r i n g ,  
chcmicalsxplosive. and effectr-measuring con- 
ponents, that  have not reached the develDprrnt 
status of an operatiom1 weapon. 

- M. Minelayer destroyer. Converted destroyers 
designed t o  conduct high-speed minelaying 
operat ions. 

M. The Div is ion of M i l i t a r y  Igpl icat5ons of the 
T t o m i c  Energy Canission. 

- WD. Department of Defense. The Federal execu- 
r i v e  agency responsible for  the defense of the 
United States. Includes the four services and 
special Jolnt defense agencies. Reports to the 
President through the Secretary of Defense. 

WFL. Diamond Ordnance Fuze Laboratory ( A m y ) .  
T t e r .  the U.S. Amy Harry Dlanond Laboratory. 

dose. A general t e rn  denoting the quant i ty of 
- 6 n i z i n g  rad iat ion absorbed. The u n i t  of ab- 

sorbed dose i s  the rad i*hich see). In  soft 
body t issue the absorbed dose i n  rads i s  es- 
s e n t i a l l y  q u a l  t o  the exposure i n  roentgens. 
The biolDgica1 dose (also ca l led the RBE dose) 
i n  rens is a measure o f  b io log ica l  e f f a t i v e -  
ness of the absorbed radiat ion. Dosage i s  used 
i n  older l i t e r a t u r e  as wel l  as exposure dose 
and simply exposure, and care should be exer- 
cised in  t h e i r  use. See also exposure. 

dose rate. As a general rule. the m n t  o f  ion- 
- m o r  nuclear) rad iat ion t h a t  an Indiv idual  

or material ww ld  receive per u n i t  o f  time. It 
i s  usual ly expressed as rads (or rem) per hour 
or mult ip les or div is ions of these uni ts  such 
as m i l l i r ads  per hour. The dose ra ta  i s  cow 
m n l y  used t o  indicate the level  of radioactiv- 
i t y  i n  a conta ina ted  area. See survey meter. 

dosimter.  An instrument for I I c m r i n g  and reg- 
-g the t o t a l  a c c w l a t e d  dose o f  (or ex- 

posure to )  ioniz ing radiat ion. Instruments worn 
or carr ied by indiv iduals we cal led personnel 
dosimtem. 

dosimetr The measursnnt and recording of ra-  
-Ti--+ a t  m doses and dose rates. It i s  concerned 

with the use o f  various types of rad iat ion 
instrclnents wi th which measurements are made. 
See also dosimeter, s w e y  meter. 

- Dpn. Disintegrations per minute, a masure of 
rad ioact iv i ty ,  l i t e r a l l y  at- d is integrat ing 
per n inr te .  D i f f i c u l t  t o  d i r e c t l y  compare with 
roentgens per hour for  mixtures of radio- 
nuclides. 

-. A sea anchor or s imi lar  drag d w i c e  used 
to p u l l  out a parachute. 

0%. David Taylor Model Basin. Cardcrock, Mary- 
T n d  (Navy). 

- WKW. T*O-and-me-half-ton anphibious truck. 

diaonostic measurements or exDeriments. Experi- dynamic Pressure. A i r  pressure that  resul ts  from 
ments whose purpose i s  to study the explosive the mass a i r  flow (or wind) behind the shock 
disassenbly of of a nuclear as opposed t o  g- 
fects measurements (which see). 

f ront  of a b last  wave. 
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- effects measurements o r  experiments. Experiments 
whose D U ~ ~ ~ S ~  i s  t o  study what a nuclear explo- 
sion does LO equipncnt and systm. Includes 
a lso neassument of the changes i n  the environ- 
ment Caused by the detonation such as increased 
a i r  pressures (blast) .  themal and nuclear ra -  
diat ion, cratering. water Maves. etc. 

EGLG Edgerton, Gemshausen L t r i e r ,  Boston, 
-t&sachusettr !no* E M .  IC.). An AEC con- 

tractor. Provided t iming and f i r i n g  electron- 
i cs  and technical f i l m  coverage. 

electmnaqnetic radiat ion. E lec t raagnet ic  ra-  
.diations range fran X-rWs and ganu  rays of 
short wave iength (high frequency). through 
the u l t rav io le t ,  v is ib le ,  and in f rared regions, 
t o  radar and radio waves o f  r e l a t i v e l y  long 
wavelength. 

electron. A p a r t i c l e  Of very OM11 mass and Clec- 
7 F f G T l y  charged. As usual ly defined, the elec- 

tron‘s charge 1s negative. The te rn  negatron 
i s  also used fa the negative electron and the 
pos i t i ve l y  charged form i s  ca l led a positron. 
See also beta p a r t k l e s .  

- EODU. Explosive Ordnance Disposal Uni t  (Navy). 

ETA. Estimated tim of ar r iva l .  

ETD. Estimated rim of departure. 

ex~o~yre A measure expressed i n  roentgens of 
the ionizat ion produced by gama rays (or 
X-rays) i n  a i r .  The exposum r a t e  i s  the cxpo- 
sure per u n i t  rim (e.g., roentgens per h w r ) .  
SR dose. dose rate. roentgen. 

- 
- 

exposure rnte contours. Lines j o in ing  points 
which have the same radiat ion i n tens i t y  that  
define a f a l l o u t  pattern, represented in terms 
Of roentgens per hour. 

F4U. Propeller-driven f i gh te r  a i r c r a f t  developed 
TY Chance-Voight A i rcraf t  m a n y .  Called the 

F-BdG. Single-engim j e t  fighter developed by 
=ublic A i rcraf t  and used fm I W  (1952) 

through REDYING (1956) as cloud swler 
ai rcraf t .  

- fallout .  The process or phenonenon of the descent 
t o  the Earth’s surface of par t ic les con tm i -  
nated with radioact ive mater ia l  frm the radio- 
act ive cloud. The t e n  i s  also applied i n  a 
co l lect ive sense to the contaminated pa r t i c -  
u l a t e  matter i t s e l f .  The ear ly  (or loca l )  
f a l l ou t  i s  defined, sanewhat a r b i t r a r i l y ,  as 
Part lcleS reaching the Earth w i th in  24 hours 
a f t e r  a nuclear explosion. The delayed (or 

- world*ide) f a l l w t  consists of  the slnaller 
part ic les.  which ascend i n t o  the upper tropo- 
sphere and stratosphere and are carr ied by 
winds t o  a l l  parts of the Earth. The delayed 
fa l l ou t  i s  brought to Earth, mainly by r a i n  
and ma, over extended periods ranging fran 
mnths  t o  years. 

Cosair . 
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f luorescence 

f a t h m t e r .  A depth-sounding instrument. The 
dcpth of water i s  measured by not ing the tine 
the echo Of a sound takes t o  re turn f m  the 
bottom. 

- Fu\F. Far East A i r  Forces. 

- !W. Float ing f i l m  pack. 

f i l m  bad es Used for the ind i rect  m a s u r a c n t  4 b  radiat ion. Generally contain two 
or three Pieces of f l l m  of d i f f e n t  rad iat ion 
sens i t i v i t i es .  They are wrapped i n  plper (or 
other t h i n  a t e r i a l )  t ha t  blocks l ight  but i s  
readf ly  penetrated by g a M  rays. The f i lm 
are dweloped and the d e g m  of fogging (or 
blackening) observed i s  a measure of the gama- 
ray exposure. frm which the absorbed dose i s  
calculated. F i l a  badges can also measure beta 
and neutron radiat ion,  

f i rebal l .  The luminous sphere of hot gases that  
f o r m a  few mi11ionths of a second after a M- 

clear explosion as the resu l t  of the absorp- 
tim by the surrounding medim of the t h e m 1  
X-rays a i t t a d  by the ex t remly  hot (several 
tens of m l l l i o n s  of degrees) device residues. 
The exter ior  of the f i r e b a l l  i n  a i r  is i n i -  
t i a l l y  sharply defined by the luminous shock 
f ront  and l a t e r  by the l i m i t s  of the hot gases 
thme lves .  

fqssion. The process of the nucleus o f  a p a n i c -  
-heavy e1-t s p l i t t i n g  i n t o  two nuclei 
of ll@tw elements. wi th the release of sub- 
s tan t i a l  amounts of energy. The m s t  imor tan t  
f iss ionable o l t e r l a l s  are uranium-235 and 
plutoniua-239; f iss ion i s  caused by the ab- 
sorption of neutrons. 

f iss ion detectors. Radiation pulse detector of 
the Proportions! counter t rpe  fn whlch a f o i l  
or f i l m  of f issionable materials i s  i n c m r -  
ated to make it resw t o  rmtrons. 

f iss ion products. A general t e n  for the catplex 
mixture of sdstances produced as a resu l t  of 
nuclear fission. A distinction should be made 
between these and the d i rec t  f i ss ion  products 
or f iss ion fraqmmts that  are fonned by the 
actual s p l i t t i n g  of the heavy-elswnt nuclei 
into nuclei of medium a t rn i c  Wight. Approxi- 
mately 80 d i f f e ren t  f i ss ion  fr-ts r e s u l t  
frm roughly 40 d i f f e ren t  modes i f  f i ss ion  of 
a given nuclear species (e.g.. uranium-235 o r  
plutoniun-239). m e  f i s s i o n  fragments. being 
radioactive. inncdiately begin t o  decay, form- 
i ng  addi t ionai  (daughter) products, with the 
r e s u l t  that  the colplex mixture o f  f iss ion 
products so formed contains over 300 d i f f e ren t  
radlonuclldes of 36 elenents. 

f ixed a l  ha. Alpha rad ioac t i v i t y  that  cannot be + cas Y r m v e d  as evidenced by no measured 
change in a swipe of a 1oO-cm2 area. 

fluorescence. The m i s s i o n  of l ight ( e l e c t m a g -  
netiC rad iat ion)  by a rnaterlal as a resul t  of 
the absorption o f  energy fran radiat ion. The 



forward area  tonlzat lon 

term nay refer t o  the rad iat ion emitted. as Hf. Hlgh-frequency radio cmmnications. The HF 
w e l l  as t o  the emission process. band i s  fm 3 t o  30 kHz. 

forward area. The PPG and adjoining areas (e.g.. 
KwaJalei n j. 

FW. Fleet Post Office. 

fusion. The conbination of tw l i g h t  nuclei to 
a heavier rucleus. with the release of 

the difference o f  the nuclear binding energy 
of the fusion p d u c t s  and the su of the 
binding energits of the tw l i g h t  nuclei. 

g y  raw.  Electrmagnct ic radiat ions of h i$  
P oton energy or ig inat ing i n  ataaic nuclei and 
accnpanying many nuclear reactions (e.9.. 
fission, radioact iv i ty.  and neutron capture). 
Physically, gama rays are fdcnt ica l  with 
X-rays of high energy; the only essential d i f -  
ference I S  that  X-rays do not or ig inate fra 
atonic nuclei  of high energy. G m m  rays can 
t ravel  great distances thmgh a i r  and can 
penetrate considerable thickness o f  material. 
although they can nelther be seen nor f e l t  by 
hman beings except at very high intansi t les,  
which Cause an i tch ing and t i n g l i n g  sensation 
of the skin. They can produce harnful effects 
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hiah-al t i tude burst. Defined, s w a t  a r b i t r a r -  
i ly. as a detonation i n  or above the strato- 
sphere. The d is t r i bu t i on  of the energy of n e  
explosion k t m n  blast  and thermal radiat ion 
changes appreciably with increasing alt i tude. 

- M. Marinc Helicopter Transport Squadron. 

hodoaraph. A c- hodograph i n  meteorology rep- 
resents the s p e d  and d i rect ion of winds a t  
dif ferent a l t i t ude  incrsrrnts. 

HO. Navy Hydrographic Office. 

hot '  hot s ot. Cmmnly used col loquial  term + man ng a spot or area r e l a t i v e l y  more radio- 

- 

active than some adjacent area. 

HAS-2. Transport hel icopter manufactured by 
T o r s k y  A i r c r a f t  Collpany. 

- IBOA. Ind i rect  Bomb Dnage Assessment. A revised 
target analysis based on new data such as ac- 
tua l  weapon yield, W r s t  height, and ground 
zero obtained by means other than d i rec t  

wen a t  a long distance fnm the i r  source (& assessment. 
Effects of Nuclear Yeaoons. 3rd edit ion).  

ICRP. Internat ional  tonnission on Radiological 
Gciaer-llueller counter. A gas discharge pulse T o t e c t i o n .  

counter for ioniz ing radiat ion. See also 
AMIPMI-39 and ion-ch&er-type survey meter. i n l t l a l  radiat ion. Also kncun as p r n p t  radia- 

t ion. Electrmagnetic radiat ions o f  high energy - GWT. Greenwich Mean Time. emitted fra both the f i r e b a l l  and the radio- 

A recent ly introduced ICRP term; 1 Gy 
W m  rad. 

. The point  on the surface o f  

the center of the burst o f  a nuclear neapon. 
w an or water at ,  or  v e r t i c a l l y  b e l a  o r  above, 

A viscous c o n a c i a l  preparation that  i s  
%iuble both i n  water and petroleum dcriva- 

t ives. It acts as a net t ing agent in  rs loving 
grease and par t icu la te matter frm metal and 
other nonporous surfaces. 

act ive cloud w i th in  the f i r s t  minute a f te r  a 
detonation. It includes neutrons and g a m a  rays 
given off a l m s t  instantaneously, as wel l  as 
the gama rays emitted by the f iss ion products 
and other radioact ive species i n  the r i s i n g  
cloud. I n i t i a l  radiat ions frm ground or near- 
ground bursts act ivate both Earth materials 
and device debris t o  create contarination. 

inverse square law. The decrease i n  radiat ion 
i n tens i t y  wi th d istance f m  a single-point 
source i s  i n  proporfion to the square o f  the 
distance mmved. - 

H-19. Large u t i l i t y  hel lcopter manufactured by ion-chanber-type suwey meter. A device f o r  ma- 
m o r s k y  Ai rcraf t  Div is ion of United A i r c r a f t  suring the m u n t  o f  i o n l z i m .  radiat ion. Con- 

Corporation. sistr-of a gar - f i l l ed  chabir containing tw 
electrodes (one of which nay be the chaber - H-hour. Time zero. or ti= of  detonation. Men wal l )  between which a potent ia l  difference i s  

used i n  connection with planning operations i t  maintained. The rad iat ion ionizes gas i n  the 
i s  the speci f ic  hour on which the operation chaber  and an instrument connected to one 
went  c-ces. See O-day. elactrode measures the ionizat ion current 

hal f - l i fe.  The rim required for a radioactive 
m a t e r i a l  to lose half of i t s  rad ioac t i v i t y  due ionization. The process of adding electrons to. 
to decay. Each radionuclide has a unique hal f -  or knocking electrons fnm, atms or  m l e c u l C S ,  
l i f e .  thereby creat ing ions. High temperatures. elec- 

t r i c a l  discharges, and nuclear rad iat ion CM 

and Safety Laboratory, Hen York Cqerations 
Of f  ice. i0niz ina radiat ion. Any par t icu la te o r  e lectm- 

magnetic rad iat ion capable of producing ions. 
d i r e c t l y  o r  ind i rect ly ,  i n  i t s  passage through 

produced. 

HASL, NYKOPO. Atonic Energy Cawnisslon's Health cause 1 oni zat i on. 

- HE. High explosive. 
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ionosphere neutron 

matter. Alpha and beta particles Produce ion ma netmter. An instrument for measuring changes 
pairs directly. bile gama rays and X-rays 
liberate electrons as they traverse matter, 
which in turn produce ionization in their WITS. Military Air Transport Service: later. nil- 
paths. 

-agnetic field. 

T a r y  Airlift Coinnand ( j o i n t  Air Force). 

. @proximately the amunt of 
be released by the explosion 

ionos here. The region of the atnosphere. extend- 
ing mu roughly 40 to 250 miles (64 to 4W km) 
above the Earth, i n  which &re i s  appreciable 
ionization. The presence of charged particles 
i n  this rqion profoundly affects the prcpaga- microcurie. On-millionth of a curie. 
tim of radio and radar waves. 

of one million tons of TM. 
_pr 

- micron. Om-millionth of a meter ({.e., 10-6 
mter or 104 centimeter); i t  is y g h l y  f w r  
om-hundred-thousandths (4  x 10 of an 

irradiation. Exposure of matter to radiation. 

Isodose lines. Dose or dose-rate contours. In inch. 
fallout. contours plotted on a radiatim field 
within which the dose rate or the total accm- hIllllrOmtqen. One-thousandth of a roentgen. 
ulated dose i s  the sm. 

R E .  Maxinun Permissible Exposure (rule dose). 
ilotope. Atom with the s m e  ataalC n d x r  (same -%at exposure to ionizing radiation that i s  

chemical element) but different ataic eight; established by authorities as the maxim over 
i.e.. the nuclei have the sane ncrber of pro- Certain periods without resulting i n  undue 
tons but a different nunbcr of neutrons. risk to human health. 

- JCS. Joint Chiefs of Staff. - MPL. M a x i m  Permissible Limit. That m n t  of 
radioactive material in air. water, foodstuffs, - JTF 8. Joint Task Force 8 was a cnbined force of etc. that is established by authorities as the 

personnel of the Department of Defense (Air maxima! that murd not create undue risk to 
Force, Any, Marine Corps. Navy). the KC. and hmIM health. 
their contractors. JTF 8 was responsible for 
all aspects of nuclear *war tests i n  the Pa- 
cific testing area during 1962. 

u. Abbreviation for milliroentgen. 
MTS. Military Sea Transportation Service, - KB-29. Aerial tanker based on the 8-29. T a w ) .  

kinetic ener . Energy associated with the m t i o n  rushroom c Top of the cloud formed from e d a nuclear detonation. 
L-20. Single-engine, Z-place light aircraft used E. Motor vessel. 
-ii; Enewetalc airlift. - 1118. M o r  h a l e  boat. - LASL. Los A l m s  Scientific Laboratory, Lor Ala- 
ms. wc* Mexico. - MS. Naval Air Station. 

- LCM. Landing craft. mechanized. 

u. Landing craft, personnel (large). 

m. Landing craft, personnel (rm). 
- LCT. Landing craft, tank. 

- LCU. Utility landing craft. 

LML. Laokout Mountain Laboratory. Hollywood, 
Talifornia (Air Force). 

- Loran. Long-range aid to navigation system. Loran 
stations were maintained by the U.S. Coast 
Guard Station on Ennetak Island and Johnston 
Atoll. 

- LSD. Landing ship. dock. 

- LSIL. 

- LST. Landing ship, tank. 

Landing ship, infantry (large). 

NAVAID. 8-29s and 6-36s quipped with naviga- 
-a1 and halng electronics for the purpose 
of providing assista!ue t o  the smaller, less 
well equipped F-846 raplers. 

- NBS. National Bureau of Standards. 

NCO. Noncolrnissioned officer. 

- NCRP. National Camnittee on Radiation Protection 
and Measurements. Before 1956 simly the Na- 
tional Coinnittee on Radiation Protection. 

- 

- NR. Naval Electronics Laboratory. 

neutron. A neutral elementary particle ({.e., 
neutral electrical charge) of approxi- 

mately unit mass (i.e., the mass of a proton) 
that i s  present i n  all atnic nuclei, except 
those of ordinary (light) hydrogen. Neutrons 
are required to initiate the fission process, 
and large mm!bers of neutrons are produced by 
both fission and fusion reactions i n  nuclear 
explosions. 

1 
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neutron f l u x  

neutron f lux.  The in tens i ty  o f  neutron radiat ion. 
I t  i s  expressed as the nuder  of neutrons 
passing tnrough 1 an2 i n  1 second. 

- mi. Nautical miles. 

NPG. Nevada Proving Oround. n a  the Nevada Test 
7 i t e  ( n s ) .  
- NRDL. 

- NRL. Naval Research Laboratory. 

Naval Radiological Defense Laboratory. 

NSC T I  Naval Schmls Canand. Treasure Island, 
7 3 T f ; r n i a .  

NTPR. Nuclear Test Personnel Review. 

- HIS. Nevada Test Site. 

nuclear cloud. See radioactive cloud. 

- 

nuclear dw ice  (or weapon or bonbl. Any device 
i n  which the explosion results frm the m g y  
released by reactions involving atomic nuclei, 
e i ther  f i ss ion  or fusion, or both. Thus, the 
A- (or atomic) bmb and the H- (or  hydrogen) 
b m b  are both nuclear weapons. It w u l d  be 
equally t rue to c a l l  them atcmic weapons. sinte 
the energy of atomic nuclei i s  involved i n  each 
case. However. it has b e c a  mre or less cus- 
tomary, although it i s  not s t r i c t l y  accurate, 
t o  refer to weapons i n  h i c k  a l l  the energy 
resul ts  fm fission as A-bds. In order t o  
make a dist inct ion.  those weapons i n  h i c h  par t  
of the energy resul ts frm thennonuclear (fu- 
sion) reactions of the isotopes of hydrogen 
have been cal led H-bcubs o r  hydrogen banbs. 

nuclear explosion. Explosive release of energy 
due t o  the sp l i t t i ng .  or joining. of a t m .  The 
explosion i s  cbservable by a v io lent  mission 
of u l t rav io le t ,  visible. and infrared (heat) 
radiat ion, gama rws. neutrons. and other 
part ic les.  This i s  accapanied by the fona -  
t i on  of a f f rebal l .  A large par t  o f  the energy 

5hmk nave5 when detonated a t  the Earth's sur- 
face or in the a t w s p h m .  The f i r e b a l l  pro- 
duces a mshrm-shaped mass of hot gases and 
debris. the top o f  h i c h  r ises rapidly.  See 
also radiation, gama rays, f i r eba l l .  nuclear 
weapon, f iss ion, fusion, blast. 

fK4U the eXPlOSiOn i S  m i t t e d  as blast  and 

nuclear fusion. See thennonuclear fusion. 

- nuclear radiat ion. Part iculate and e l u t r m a g n c  
t i c  radiat ion m i t t e d  frm a t m i c  nuclei i n  
various nuclear processes. The imor tan t  nu- 
c lear radiations. frm the weapons standpoint. 
are alpha and beta part icles. gama rays, and 
neutrons. A l l  nuclear radiat ions are ioniz ing 
radiations, but the reverse i s  not trtr; 
X-rays. f o r  examle, are included among ion i r -  
ing radiat ions. but they are not nuclear rad i -  
ations since. they do not or ig inate fra atomic 
nuclei. 

nuclear tests. Tests carr ied out t o  supply infor- 
mation required for the design and i m r o v m t  
of nuclear weapons and t o  study the p h e n m a  
and ef fects associated w i t h  nuclear explosions. 

- nuclide. Any species of a t m  t h a t  ex is ts  for a 
measurable length of time. The te rn  nuclide i s  
used t o  describe any a t m i c  species d is t in-  
guished by the c a w x i t i o n  o f  i t s  nucleus; 
i.e.. by the nuder o f  protons and the nu- 
of neutrons. Isotopes of a given element are 
nuclides having the noma1 nluber of protons 
but diffE+WIt numbers of neutrons i n  t h i s  nu- 
c le i .  A radiomrcltde i s  a radioact ive nuclide. 

NYKOPO. Hen York OperatiMlS Office (Atomic Energy 
7 6 i G i s s i o n ) .  

off -scale. Radiation (or other physical phenom- 
=eater than the capacity of a neasuring 

- ONR. Of f ice of Naval Research, Yashington, D.C. 

E. Oak Ridge National Laboratory. Tennessee. 

device t o  measure. 

osci l losco e. The name general ly applied t o  a e device. 

over ressure. The t ransient pressure, usual ly ex- * n pounds per square inch, exceeding 
the a b i e n t  pressure, manifested i n  the shofk 
(or blast )  wave fra an explosion. 

- P2V. Tnin-aqine pa t ro l  banber used f o r  marit ime 
pat ro l  and antisutmarine warfare. Developed by 
Lockheed f o r  the U.S. Navy. Used in nuclear 
tests as contro l ler  and transient ship search. 

- PC. Patrol  craft.  

ak Overpressure. The maxi11111 value of the 
Pcoverpressure (which see) a t  a given location. 

permissible contaaination or dose. That dose of 
ionizing r a d i a t i m  tha t  i s  not expected t o  
cause appreciable bodi ly  i n j u r y  t o  a person a t  
any tine during h i s  l i fet ime. 

hantom. A volume of mater ia l  c losely approxi- 

of tissue. The phantm absorbs ioniz ing radia- 
t i o n  i n  the same Mnner as tissue, thus radia- 
t ion dose measurments made with in  the phantm 
provide a means of approximating the radiat ion 
dose wi th in  a huMn or animal body under s i m i -  
lar exposure conditions. Mater ia ls  c m n l y  
used for phantom are water, msonite. pressed 
mod. and beeswax. 

iba l .  P i l o t  bal loon observation. A method of 

elevation and u i n i u t h  o f  a r i s i n g  p i l o t  bal- 
loon. This t racking i s  v isual  using a theodo- 
l i t e .  

&. A heavi ly shielded container (usual ly lead) 
used to ship or store radioactive materials. 

el- mat ng the density and e f fec t i ve  a t n i c  nunber 

5- n nds-aloft observation done by recording the 
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- POL. Petroleum. o i l ,  and lubricants. The storage 
area for these products i s  referred to as a 
POL fann. 

nated the Eniwetok Proving Ground. o r  EP6). 
- PPG. Paci f ic  Proving Ground (a f ter  1956 desig- 

p r w t  radiat ion. See i n i t i a l  radiat ion. 

roton A p a r t i c l e  carrying a posit iVC charge and 
k i c a l l y  ident ica l  to the nucleus Of the or- 

dinary hydrogen atoll. 

Purple Conditions. A shipboard warning s y s t m  
used i n  radioloaical  defense. Various -ed 
conditions were-sounded when radioact ive f a l l -  
out MS encountered. Responses to the sounded 
warnings included closing o f  various hatches 
and f i t t i n g s ,  turning of f  parts of the vent i -  
l a t i o n  system. and ranovfng personml from a 
ship's open decks. The higher the Purple wn-  
d i t i o n  nunber. the mre severe the radiological  
si tuation. 

" "-clearance. A secur i ty clearance granted by + the tw c Energy Cmmisrion. based won an 
invest igat ion conducted by the FBI. 

u. S+ol f o r  roentgen. 

- R5D. Four-engine prope l le r  transport manufactured 
by the Douglas Ai rcraf t  @any for the Navy 
and the A i r  Force. where it was designated 
C-54. Ccmercial  versions were designated DC-4. 

- Ra. 

- rad. Rad ia t i on  absorbed dose. A u n i t  of absorbed 
dose of radiat ion;  it represents the absorption 
o f  100 s o f  ioniz ing rad iat ion per g r m  lor 
0.01 $7 of absorbing material, such as body 
tissue. This u n i t  i s  presently being replaced 
i n  s c i e n t f f i c  l i t e r a t u r e  by the Gray (by). 
nuncrical equal t o  the absorption of 1 joule 
of energy per kilogram of matter. 

RadDefense. Radiological defense. Defense against 
the effects of rad ioac t i v i t y  fran a t m i c  weap- 
ons. It includes the detection and rseasummnt 
o f  rad ioact iv i ty ,  the protect ion of persons 
fm radioact iv i ty ,  and decontmination of 
areas, places, and equipment. See also radsafe. 

radex area. Radiological exclusion area. F o l l a -  
ing each detonation there e r e  areas of sur- 
face rad io log ica l  contanination and areas of 
a i r  radiological  contamination. These areas 
*ere designated as radex areas. Radex areas 
were used to chart  actual or predicted fal lOUt 
and also used for  control of entry and ex i t .  

Chemical synbol for radium. 

- radix. Radiation detection, indication, and 
caquta t ion .  

radiat ion.  The r i s s i m  o f  any rays, e lectrmag- 
ne i c  naves. or par t ic les (e.g., gama rays 
a l iha part fc les,  beta part ic les,  neut romj  
fm a source. 

radiat ion decq. See decay (radioact ive).  

radqologlcal survey 

rad iat ion detectors. Any o f  a wide var ie ty  of 
materials or instruuents t h a t  provide a siqnal 
when stimulated by the passage o f  ionizing-ra- 
diat ion;  the sensi t ive alanent i n  rad iat ion 
detection instruments. The most widely used 
media for  the detection of ion iz ing rad iat ion 
are photographic f i l m  and ion izat ion o f  gases 
i n  detectors (e.g.. 6eiger counters). fo l laued 
by mater ia ls i n  which rad iat ion induces scin- 
t i l l a t i o n .  

rad iat ion exposure. Exposure t o  rad iat ion may be 
described and u d i f i e d  by a mer of t e r n .  
The type of rad iat ion i s  imrtant: alpha and 
beta part ic les,  neutrons, gama rays and 
X-rays, and cosmic radiat lon. Radiation expo- 
sure my be fra an external rad iat ion source. 
such as g m M  rays, X-rays, o r  neutrons. or i t  
may be fm radionuclides retained wi th in  the 
body emi t t ing alpha, beta, or gama radiat ion.  
The exposure my r e s u l t  fra penetrat ing or 
nonpenetrating rad iat ion in  r e l a t i o n  t o  i t s  
a b i l i t y  to enter wd pass through M t f e r  -- 
alpha a d  beta pa r t i c l es  being considered as 
nonpenetrating and other types o f  rad iat ion as 
penetrating. Exposure may be re la ted to a pdrt 
of the body or t o  the *hole body. See also 
whole body i r rad iat ion.  

rad iat ion i n t n s i t  . Oegree of radiation. Mea- 
sured and reno~+ed in  roentgens (R). rads. 
m s .  and rep, m l t i p l e s  aid dfvisions of 
these units. and m l t i o l e s  and div ls ions of ~~ ~ 

these uni ts-  a i  a function of exposure rate 
(per hour, day. etc.1. 

radioact ive (o r  nuclear) cloud. An a l l - inc lus ive 
t e r n  for the cloud o f  hot gases. d e .  dust, 
and other par t icu la te matter frm the weapon 
i t s e l f  and frm the e n v i r o m t .  which i s  ear- 
r i e d  a l o f t  i n  conjunction wi th the r i s i n g  f i r e -  
b a l l  produced by the detonation of a nuclear 
weapon. 

radioact ive nuclide. See radionuclide. 

radioact ive part ic les.  See rad ioact iv i ty .  

radioact ive pool. A disk-llke pool of radionc- 
t i v e  water near the-surface formed by a water- 
surface or subsurface detonation. The pool 
gradually expands i n t o  an annular fom. then 
reverts to a larger i r regular  disk shape a t  
l a t e r  times with a corresponding attenuation 
of rad ioact iv i ty .  

r a d i o a c t i v i t  . The spontaneous m iss ion  of radia- + t on, general ly alpha or betta part ic les,  o f ten 
accwan ied  by g m a  rays. fran the nuclei  of 
an (unstable) nuclide. As a r e s u l t  of t h i s  
m i s s i o n  the radioact ive nucl ide i s  converted 
(decays) i n t o  the isotope of a di f ferent 
(daughter) element. h i c h  may (o r  may not) 
also be radioactive. Ult imately, as a result 
of OM or m r e  stages of radioact ive decay. a 
stable (nonradioactive) end product i s  formed. 

radioloqical  surve . The directed e f f o r t  to de- 
termine the dist$ibut ion and dose ra te  of r a -  
d ia t ion i n  an area. 
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radionuclide. A radioactive nuclide (or radio- 
act ive atomic species). 

radiosonde. A balloon-bornc i n s t r m n t  for  the 
simultaneous measureaxst and transmission of 
meteorological data, consist ing of transducers 
for  the neasuramt  o f  pressure, teaperature, 
and humidity; a modulator for the conversion 
of the output o f  the transducers t o  a quant i ty 
that  controls a property of the radiofrequency 
signal; a selector switch, which determines 
the sequence i n  which the parmeters are to be 
transmitted; and a transmitter, which generates 
the radiofrequency carr ier .  

radiosonde balloon. A balloon used t o  carry a 
radlosonde m. These balloons have daytime 
burst ing a l t i tudes o f  about 80.000 feet (25 km) 
above sea level. The balloon measures about 5 
feet (1.5 meters) i n  d iMe te r  when f i r s t  in -  
f lated and m a y  expand t o  20 feet (6 meters) o r  
m n  before burst ing a t  high al t i tude. 

rad im.  A radioact ive e lment  wi th the atomic 
M n b e r  88 and an a t m i c  weight o f  226. I n  na- 

ture, radium i s  found associated with uranium, 
which decays t o  radltm by a series o f  alpha 
and beta mlssions. Radium i s  used as a radia- 
t i o n  source for i n s t r u m t  cal ibrat ion.  

- radsafe. Radiological safety. General t e n  used 
t o  cover the training, operations, and equip- 
ment used t o  protect  personnel frm potent ia l  
overexposures to nrclear rad iat ion during nu- 
clear tests. 

- twinout. Remval of radioactive pa r t i c l es  frm a 
n-ar c l w d  by rain. 

rawin. Radar wind sounding tests that  determine 
winds aloft patterns by radar observation 

of a balloon. 

rawinsonde. Radar wind sounding and radiosonde 
(conbliied). 

Raydirt Corporation. A Norfolk, V i rg in ia  f i rm 
that orovided naviaational a id service for 
test  a i r c r a f t  i n  the-Bik in i  area during  weapon 
tes ts  i n  the Paci f ic  Proving Ground. 

Rayd is t  slave stat ions. Support i n s t r u c n t a t i o n  
used i n  tne posi t ioning of experimental effects 
a i r c ra f t .  

- RE-29. Reconnaissance verslon of the 6-29. 

- 178-36. Reconnaissance version of the 6-36. 

- RBE. Relat ive b io log ica l  effectiveness. A f ac ta  
used to compare the biological  effectiveness 
Of absorbed rad iat ion doses (i.e., rads) due 
t o  dif ferent types o f  ioniz ing radiat ion.  For 
radiat ion protect ion the t e n  has been super- 
seded by Q u a l i t y  Factor. 

- rem. A special u n i t  of b io log ica l  rad iat ion dose 
equivalent; the nam i s  derived fran the i n i -  
t i a l  l e t t e r s  o f  the term ‘roentgen equivalent 
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man (or naaMl).. The nuraber of rans of radia- 
t i o n  i s  equal t o  the number o f  rads absorbed 
mu l t i p l i ed  by the RBE of the given radiat ion 
( for  a specified effect). The rm i s  also the 
uni t  of dose equivalent. which i s  equal t o  the 
product of the nunber of rads absorbed mlt i-  
p l i e d  by the “qua l i t y  factor’ and distr ibut ion 
factor for the radiat ion. The u n i t  i s  presently 
being replaced by the s ievert  (Sv). 

3. An obso!ete special u n i t  of absorbed dose. 

residual nuclear radiat ion.  Nuclear radiation, 
ch ie f ly  beta pa r t i c l es  and qama rays. that 
pers is ts  for  a tine fol lowing-a nuclear .explo- 
sion. The rad iat ion i s  emitted mainly by the 
f iss ion products and other bomb residues i n  
the fa l lout ,  and t o  scale extent by Earth and 
water ~ ~ n s t l t u e n t ~ .  and other materials, i n  
which rad ioac t i v i t y  has been induced by the 
capture o f  neutrons. 

m. Reentry hour. 

r i m t e r .  Relat ive ionospheric opaclty mter. A 
that  measures the in tens i ty  of cosmiC 

(radio-frequency) noise. 

roentaen. (R;  r )  A special u n i t  o f  exposure t o  
g M l M  (o r  X-)  radiat ion. It i s  defined pre- 
c i se l y  as the quantity of gama (or X-) rays 
that  w i l l  produce electrons ( i n  ion pairs) 
wi th a t o t a l  charge of 2.58 x 10-4 c o u l d  i n  
1 kilogram of dry a i r  under standard condi- 
tions. An exposure o f  1 roentgen resul ts i n  
the deposition of about 94 ergs of energy i n  
1 g r a  o f  sof t  body tissue. Hence, an exPOSure 
o f  1 rocntgen i s  approximrely equivalent t O  
an absorbed dose o f  1 rad i n  sof t  tissue. 

- RSSU. Radiological Safety Support Unit (Army). 

SA-16. A l r  Force general purpose mqhibian for 
--sea rescue woe. Manufactured by Gruman 

A i r c r a f t  Engineering Corporation, New Yo&. 
Redesignated UY-16. 

- SAC. Strategic A i r  Cannand (A i r  Force). 

sanvler aircraf t .  A i rcraf t  used f o r  col lect ion 
of gasems and par t icu la te sawles frm nuclear 
clouds t o  determine the level  o f  radioactiVftY 
or the presence of radioactive substances. 

- UR. 

- SC. Sandia Corporation. Albuquerque, N r  MeXiCO. 

Scatterin . The diversion of radiat ion (themat. 
d a g n e t i c  and nuclear) frm i t s  or ig inal  

path as a resul t  of interact ions (or cOlli- 
sions) with at-. mlecules. o r  larger parti- 
cles i n  the atnosphere or other media b e t d  
the source of-the radiat ions (e.9.. a nuclear 
exPlOSiOII) and a point  sfm distance WaY. As 
a resu l t  of scattering. radiat ions (espccrally 
g a m a  rays and neutrons) w i l l  be received at 
such a point  from many direct ions instead 
only fron ttm di rect ion of the source. SE+ 
also skyshine. 

Search and rescue cqerations. 
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SCEL. Signal Corps Engineering Laboratories, F t .  
- & n o u t h .  NM Jersey (Army). 

s c i n t i l l a t i o n .  A f lash Of l i g h t  produced by ion- 
iz ing rad iat ion i n  a f luor  or a phosphor. which 
may be crystal .  p last ic ,  gas. or l iqu id .  

- SCUBA. Self-contained breating apparatus. 

semunt .  A subnarine mountain r i s i n g  above the 
deep sea f l oo r ,  cnnon ly  fm 3.0W t o  10,000 
feet (1 t o  3 km) and having the s u m i t  1,OiH 
t o  6.000 feet  (0.3 to 1.8 km) b e l a  sea level. 

- SEL. Signal Engineering Laboratory (Amy). 

Refers tn differences i n  d i rec t i on  
shear) o f  wind at dif ferent a l t i -  

tudes. 

sh ie ld in  . Any material or ObStNCtiOn that  ab- -bq sor s or attenuates) radiat ion and thus tends 
to protect  personnel or equ ipcn t  frm the ef- 
fects of a nuclear explosion. A moderately 
th ick layer o f  any opaque mater ia l  will provide 
sat isfactory shielding fran thermal radiat ion. 
but a considerable thickness of mater ia l  of 
high density may be needed for gama rad iat ion 
shielding. See also attenuation. 

- shock. Term used tn describe a destruct ive force 
moving i n  a i r ,  water. or Earth caused by deto- 
nation of a nuclear detonation. 

shock wave. A continurnsly Propagated Pressure 
m o r  wave) in the surrounding mdilm, 

which may be a i r ,  water, o r  Earth, i n i t i a t e d  
by the expansion of the hot gases produced i n  
an explosion. 

s ievert  Sv . A recent ly introduced ICRP measure 

the "qual i ty  factor '  of different sources of 
ioniz ing radiat ion. One sievert  equals 1W rem. 

4 dose equivalent. that  takes i n to  account 

S I O .  Scripps I n s t i t u t i o n  of Oceanography, La 
Tolls. Cali fornia. 

sk shine. Radiation, pa r t i cu la r l y  gama rays frm 

many direct ions as a resul t  of scatter ing by 
the oxygen and nitrogen i n  the intervening 
atnosphere. 

--+ a nuc ear detonation, reaching a target fran 

Sldnt ran e. The s t ra ight - l ine distance of an 
T T d a t  any a l t i t ude  frm ground zero o r  

the distance f ran  M airburst  to a locat ion on 
the ground. 

S R I .  Stanford Research Inst i tu te ,  Stanford, 
T a l  i fornia.  

StratosDhere. Upper por t ion of the atnosphere, 
approximately 7 t o  40 miles (11 t o  64 km) above 
the Earth 's surface, i n  which tape ra tu re  
changes but l i t t l e  wi th a l t i t ude  and cloud fo r -  
mations are rare. 

streamline. I n  meteorology, the d i rec t i on  of the 
wind a t  any given time. 

. -  
surface burst. A nuclear explosion on the land 

surface, an is land surface or reef, or on a 
barge. 

surface zero. See ground zero. Also the locat ion 
on the ground surface d i r e c t l y  above an under- 
ground zero point. 

survey meters. Portable rad iat ion detection in- 
struaents especial ly adapted f o r  surveying or 
inspecting an area to establ ish the existence 
and mount o f  rad iat ion present, usual ly fram 
the standpoint of radiological  protection. 
Survey instruncnts are c u s t n a r i l y  powered by 
self-contained bat ter ies and are designed to 
respond quickly and to indicate d i r e c t l y  the 
exposure rate conditions a t  the point  of i n -  
terest. See ANIPMI-36. Geiger-wel ler  counter, 
and ion-chf&er-tm survey meter. 

SUweY. radiat ion.  Evaluation o f  the rad iat ion 
hazards associated with radloactive materials. 

TA. Personnel transport ( H f l i t a r y  Sea Trans- 
por t ion Service). 

- TAU. Test A i r c r a f t  Unit. 

TW. Sing le-eng i ne, prope 1 1 er-dr i ven torpedo 
T & e r  developed by Grumnan Ai rcraf t .  Converted 
to a carrier-based transport and used in t h i s  
way a t  IVY. 

x. Test Base Unit. 

E. Taporary duty ass igmnt .  

- TG. Task Group. 

- TE. Task Elanent. 

thermal radiat ion. Electrnagnet I c  rad iat ion 
emitted i n  tw pulses fram a surface o r  a i r -  
burs t  fra the f i r e b a l l  as a consequence of 
i t s  very high temerature; i t  consists essen- 
t i a l l y  of u l t rav io le t ,  v is ib le,  and infrared 
radiat ion.  In the f i r s t  pulse. when the tem- 
perature of the f i r e b a l l  i s  extreM1y high, 
u l t r a v i o l e t  r a d i a t h  predominates; i n  the 
second pulse, the tapara tures  are loner and 
mst of the t h e m 1  radiat ion lies i n  the v i s -  
i b l e  and infrared regions of the spectrum. 

thermonuclear fusion. Refers to the processes i n  
which very high tapera tures  are used to br ing 
about the fusion of l i g h t  nuclei, such as those 
of the hydrogen isotopes (deu te r im  and tri- 
tium). wi th the accwpanying l i be ra t i on  of 
energy. The high temperatures required t o  i n i -  
t i a t e  the fusion reaction are obtained by means 
of a f iss ion explosion. See also fusion. 

uivalent. A measure of the energy released 

device o r  weapon. expressed i n  terms o f  the 
mass of TNT that  wuld release the sm a u n t  
of energy when exploded. The TNT equivalent i s  
usual ly stated i n  k i lotons (1.000 tons) or 
megatons (1 m i l l i o n  tons). The basis o f  the 

TNT 
-=-l as the resu t of the detonation o f  a nuclear 
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trapped r a d l a t l o n  uor ldu ldc  f a l l o u t  

T M  equivalence i s  that  the explosion of I ton 
of TNT i s  assumed to release 1 b i l l i o n  calor ies 
of energy. See also mcgaton. yield.  

a e d  radiat ion.  E l e c t r i c a l l y  charged pa r t i c l es  
moving back and forth i n  sp i ra ls  along the 
north-south or ientat ion of the Earth’s magne- 
t i c  f i e l d  between mirror points. ca l led con- 
jugate points. Negatively charged pa r t i c l es  
drift eastward as they bounce between northern 
and southern conjugate points and pos i t i ve l y  
charged pa r t i c l es  drift wtstward, thus forming 
shells or be l t s  of rad iat ion above the Earth. 
The source of the charged pa r t l c l es  may be nat- 
ural, fran solar a c t i v i t y  (of ten ca l led Van 
Allen bel ts) .  o r  a r t i f i ca l .  resul t ing fra 
high-al t i tuae nuclear detonations. 

-0 ause. The boundary d iv id ing the strato- 
s+rm the lmr part  o f  the atmosphere. 
the troposphere. The twopause normally occurs 
a t  an a l t i t ude  of about 2S.oMI to 4 5 . W  f ee t  
(7.6 to 13.7 km) i n  polar and t w e r a t e  zones, 
and a t  55.000 feet (16.8 kin) i n  the tropics. 
See also stratosphere, twosphere.  

tm os here. The region of the atmosphere, innc- 

the tmpoparse, i n  which the tanperatwe f a l l s  
fa i r ly  regular ly with increasing al t i tude. 
clouds form, convection i s  &ztive, and mixing 
i s  continuous and mre o r  less cnp le te .  

Trust Terr i torv.  The Marshall Islands were Trust  
Terr i tor ies under the j u r i sd i c t i on  o f  the Uni- 
ted Natlons. Assigned by tM United Nations to 
the United States i n  t rus t  for administration, 
developlent. and training. 

-fer d a t e  y above the Earth‘s surface and up to 

- TU. Task Unit. 

- TSU. Test Services Unit. 

-- TSUP. 

- Tyx. Teletypewriter exchange. 

t e corm-. The of f icer or agency having *rice over a l l  Navy ships o f  a given type. 
This i s  i n  a d d i t i m  to thc pa r t i cu la r  ship’s 
assigment i n  a task force, fleet, or other 
tac t i ca l  subdivision. 

-- UCLA. University of California, Los Angeles. 

- UCRL. University of Cal i fornia Radiation Labora- 

- UF-I. The Navy designation f o r  the %-MA. 

UHF. Ultra-high frequency. 

u l t rav io le t .  E lec tmagne t i c  rad iat ion o f  wave- 
T n g r b e t w e m  the S h m t L S t  v i s i b l e  v io le t  

(about 3.850 angstrom) and soft X-rays (about 
100 angstrans). 

Test Support Unlt (Provisional).  

tory, Livemore. Californla. 

- USFS. U.S. Forest Service. 

USNS. United States Navy Ship; vessels of this 

VA. Veterans Adninlstrat ion. 

VC. 

v e r s m .  A detergent. 

- 
designation are manned by c i v i l i a n  c r w .  

- 
Fleet composite squadron (formerly VU). - 
- 
VHF. Very-high-frequency radio colmunications. 
-%e VHF band 15 frm 30 t o  3W kHz. 

V B .  Radio c a l l  Sign of VIP a i r c r a f t .  

VP. Avlat ion pa t ro l  squadron (Navy). 

VR. A i r  transport squadron (Navy). 

- 
c 

YAK. Yright A i r  Development Center, Yright- 
X t t e r s o n  AFB. Ohio ( A i r  Force). 

warhead. The por t ion of  the miss i le  o r  boob con- 
m n g  the nuclear device. 

W s .  Five-inch shel ls f i r ed  t o  spread rndar- 
trackable mater ia l  (window) to study high- 
a l t i t ude  winds. 

U B S .  b a t h e r  reconnaissance version of 6-29 
used for cloud cracking and s m l i n g .  

wea on debrls The radioactive residue of a nu- 

s i s t i n g  of f i ss ion  products, various products 
of neutron capture, weapon casing and other 
CCIPonents. and uranium or plutonitm that has 
escaped f ission. 

- 7 k i - f  w ce a f t e r  it has been detonated, con- 

- YES. Yatenays Experiment Stat lon (Amy). 

whole body i r rad iat ion.  Exposure of the body to 
ioniz ing rad iat ion frm external radiat ion 
sources. C r i t i c a l  organs for the thole body 
are the lens o f  the eye. the gonads, and the 

blood-formlw marrow. As l i t t l e  as only 1 3- of bone marrow consti tutes a whole-bcdY 
exposure. Thus, the entire body need not be 
exposed to be classed as a whole-body exposue. 

Ni lson cloud. A m i s t  o r  fog of minute water dr@P- 
lets that  t a p o r a r l l y  surrounds a f i e b a l l  
f o l l a l n g  a nuclear detonation in a h d d  
amsphere. This i s  caused by a sudden lower- 
ing of the pressure (and rapera ture)  after 
the PlSSing of the shock wave (cloud chd’er 
effect) and quickly dissipates as tanperatures 
and pressures return to normal. 

I 

l 
*Indo*. see UASP. 

worldwide fal lout .  Consists of the smaller rdo- 
act ive nuc ear detonation par t ic les that  asced 
i n t o  the uiper troposphere and the stratOsPh$: 
and are carr ied bv winds to a l l  Darts Of ,_ 
Earth. The delay& (or worldwide) f a l l o ~ ~ v ~ ~  
brought to Earth, mainly by r a i n  and snow. 
extended periods ranging fm mnths  t o  Pars’ I 

f 
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. 
UT ZI 

1 
I 

E. Prefix o f  Weapon Test (UT) report identifi- 
cation nuders. These reports w e n  prepared t o  
record the results of scientific experinnnts. 

- VAG. Miscellaneous auxiliary ship (Navy). 

- VC. @en lighter (non-self-pmpelled; Navy). 

- VCV. Aircraft transportation lighter; non-self- 
propelled (Navy). 

- YFN. Covered lighter (non-self-Propelled; Navy). 

-- YFNB. 

yield. The total effcctfve energy released i n  a 
nuclear detonation. It 1s usually expressed in 
term of the equivalent tonnage of TNT required 
t o  produce the same nerpy release in an explo- 
sion. The total enerw yield 1s manifested as 
nuclear radiation (including residual radia- 
tion). t h e m 1  radiation. and blast and shock 
energy, the actual dlstrlbution depending UPMl 
the medium in hich the explosion occurs and 

Larger covered lighters (Navy). 

also upon the type of weapon. See TNT equiva- 
lent. 

That portion of the total energy 
detonation that i s  identified as 

the blast or shxk wave. 

ield fission . That portion of  the total ex- +ti4 D os ve y e attributable t o  nuclear fission, 
as opposed to fusion. The interest in fission 
vield stems fm the lnterest in fission D&- 
ict formation and i t s  relationship to radio- 
active fallout. 

- YO. Fuel oil barge; Self-propelled. 

- Y06. Gasoline barge; self-propelled. 

E. GaSOlinc barge; non-self-propelled. 
- VON. Oil storage barge (non-self-propelled. 

- ZI. Zone of lnterlw (conterminous Unqted 
States). 
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